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WITH A LETTER FROM THE CHIEF OF ENGIKEEBS, BEPOBT OF A 
BOARD OF ENGINEERS ON AN EXAMINATION OF THE OHIO 
RIVER WITH A VIEW TO OBTAINING CHANNEL DEPTHS OF 6 
AND 9 FEET, RESPECTIVELY. 



Jawuaby 13, 1908. — Referred to the Committee on Rivers and Harbors and 
ordered to be printed with illustrations. 



War Department, 
Washington, January 11, 1908. 
Sir : I have the honor to transmit herewith a letter from the Chief 
of Engineers, U. S. Army, dated 10th instant, together with copy of 
report of a Board of Engineers, dated December 15, 1906, on examma- 
tion of Ohio River with a view to obtaining channel depths of 6 and 9 
feet, respectively, made in compliance with the provisions of the river 
and harbor act of March 3, 1905. 

Very respectfully, Wm. H. Taft, 

Secretary of War. 
The Speaker of the House of Representatives. 



War Department, 
Office of the Chief of Engineers, 

Washington, January 10, 1908. 
Sir : The river and harbor act approved March 3, 1905, in the item 
making appjqopriation for the further improvement of the Ohio 
River, contains the following : 

The Secretary of War is hereby authorized and directed to appoint a board 
of engineers to examine the Ohio River, and report at the earliest date by which 
a thorough examination can be made. Hie necessary data with reference to the 
canalization of the river, and the approximate location and number of loclts and 
dams in such river, with a view both to a depth of six feet and nine feet; and 
In said report shall include the probable cost of such improvement with each of 
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"b the depths named, the probable cost of mahitenauce, and the present and pro- 

^ spective commerce of said river, upstream as well as downstream having regard 

to both local and through traffic. They shall also reix>rt whether, in their 
opinion, such Impi-ovemeut should'be made, and whether other plans of improve- 
ment could be devised under which the probable demands of traffic, present and 
prospective, could be pi-ovided for without additional locks and dams, or with a 
less number than is described in surveys heretofore made, giving general details 
relating to all of said plans and the approximate cost of completion thereof. 
• They shall also examine the said river from the mouth of the Green River to 

Cairo, with a view to determining whether an increased depth can be main- 
tained by use of dredges. 

On May 12, 1905, by authority of the Secretary of War and in 
accordance with the provisions of the act just (Quoted, a Board of offi- 
cers of the Corps of Engineei^s, consisting of Lieut. Col. D. W. Lock- 
wood, Lieut. Col. Ernest H. Ruffner, Lieut. Col. Clinton B. Sears, 
Maj. George A. Zinn, and Maj. Wm. L. Sibert, was constituted by 
the Chief of Engineers and directed to assemble at Cincinnati, Ohio, 
at the call of the senior member, to carry out the purposes of the act^ 
Capt. Harry Burgess, Corps of Engineers, was assigned to duty as 
recorder of the Board. 

The Board made an inspection of the river, organized and con- 
ducted a hvdrographic survey, and collected data and statistics from 
all available sources bearing upon the several features required by law 
to. be reported upon. The report of the Board, dated December 15, 
1906, is presented herewith for transmission to Congress. Its perusal 
will show how careful and thorough has been the work of the Board 
and to what degree of confidence the report is entitled. 

Taking up in order the objects of inquiry specified in the law, the 
Board finds that a 6- foot navigation at low water can be established 
in the Ohio River from Pittsburg to Cairo by the construction of 45 
locks with movable dams, at an estimated cost of $50,962,266 in addi- 
tion to funds heretofore appropriated and authorized; that a 9-foot 
navigation over the same length of river can be established by the 
construction of 54 locks and dams, at an estimated cost of $63,731,488. 
The Board estimates the annual cost of maintenance at $15,000 for 
each lock and dam, making a total of $675,000 for the 6-foot project 
and $810,000 per annum for the 9-foot project. It should be noted, 
however, that these maintenance estimates do not take into considera- 
tion any dredging which may be found necessary in the pools. This 
subject will be considered later. 

The Board gives exhaustive consideration to the question of present 
and probable commerce, both downstream and up, and it appears that 
the present commerce of the river is approximately 9,000,000 tons per 
annum, of which a large proportion is dowmstream. Having in view 
the fact that a canalized river offers an upstream navigation lower in 
cost and quicker in transit than an open-river project, the Board, 
ar^iing from the known natural resources of the section and its popu- 
lation, concludes that a river improved by this method will afford 
facilities for the cheap exchange of mineral, agricultural, and manu- 
factured commodities, which from their low value and bulk can not 
be exchanged unless such cheap facilities are offered, and that there is 
every probability that the improvement of the Ohio River by canal- 
ization, as proposed, would induce a very large future commerce 
which does not now exist in addition to retaining and greatly facili- 
tating and cheapening the commerce which the river now bears. The 
Board adverts to the probable opening of the ship canal, for which 
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Congress has recently given a national charter, from the lakes to the 
Ohio Valley and not^ that an improved Ohio River will form a 
natural link in extension of this canal to all pai-ts of the Ohio and 
Missis^pi valleys. 

The Board finds that the probable demands of traffic, present and 
prospective, can not be provided for by any other plan of improve- 
ment not having locks and dams, or having a less number of locks and 
dams than those proposed in the report. 

The Board further finds that a 6-foot depth can be maintained by 
dredging below Green River, but that a 9- foot depth can not be main- 
tained economically. 

After careful discussion of the factors entering into the cost of v 
transportation by water the Board finds that the probable cost per ' 
ton-mile for a 6- foot project will be 0.0653 cent, or 63.14 cents for 
a ton of coal delivered at Cairo from Pittsburg. For a 9-foot proj- , 
ect the corresponding figures are 0.0447 cent and 43.25 cents, show- ! 
ing an economical advantage in the ratio of 3 to 2 in favor of the 
deeper project as compared wdth an increased cost ratio of 5 to 6 only. 
The estimated cost, in both cases is materially increased by the neces- 
sity of making pro\nsion for the present unique method oi coal trans- 
portation on the Ohio River, a method which has been developed 
by long experience, which has cut down the cost of transportation 
to a figure unprecedented in the history of commerce and which is 
apparently so well-grounded on sound economical considerations that 
it can not and should not be disturbed. A project ignoring this 
method of transportation of coal and adapted to all other forms of 
traffic now found on the Ohio River or likely to be developed as a 
result of the improvenlent, could be devised on an estimated cost 
materially less than that herein presented, but such a project at a 
lesser cost does not appear to be admissible and is not considered. 

The Board therefore finally recommends that the 9-foot project, \ 
involving 54 locks and dams at an estimated cost of $63,731,488^ 
should be adopted. 

As provided by law this report was referred to the Board of 
Engineers for Rivers and Harl3ors for review. This Board made 
a personal inspection of the river and held a public hearing at Pitts- 
burg on August 12, 1007, at which hearing the representatives of 
the various localities interested in the proposed improvement fur- 
nished written statements in advocacy thereof. In its report ^ on this 
subject, dated October 18, 1007, the Board of Engineers for Rivers 
and Harbors, reviewing the former report in detail and submitting 
views differing somewhat on minor points from those expressed by 
the special Board, nevertheless coincides in the conclusions of that 
Board and recommends, without qualification, the improvement as 
proposed by that Board. 

The Board of Engineers for Rivers and Harbors calls attention to 
the necessity for dredging in the pools as an item of maintenance 
and expresses the opinion that the maintenance cost of the special, 
Board for the 9-foot project of about $800,000 per annum should: 
be increased on this account to $1,000,000 per annum. 

In transmitting this report of the special Board organized under 
the explicit mandate of Congress I think it important to emphasize 
certain unusual features of it and to comment upon the same. 
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It will be noted in the first place that, by a plain inference, the con- 
clusions of the report depend upon a conjectural future commerce 
rather than upon the commerce now existing or plainly in sight. 
It is in fact an assumption of the restoration of the field of commer- 
cial usefulness which the river enjoyed before the advent, of any rival 
method of transportation. It is assumed that commerce will always 
seek the route which it finds cheapest, cost and convenience consid- 
ered, that by the method of improvement proposed the cost and con- 
venience of commerce in both directions on the Ohio River can be 
made less than by any other method of transportation, and that under 
such conditions the traffic will surelv seek the river. Attention is 
called by the Board of review to the fact that Congress has not up to 
this time sanctioned a project of such extent as this upon considera- 
tions of this character. AVhether it ought to sanction either of these 
projects would appear to be a matter purely for legislative determina- 
tion, based upon such data as are supplied by this report or as may be 
obtained by further inquiry. The original Board and the Board of 
review are both convinced that the probability of increased traffic is 
sufficiently strong to justify the proposed expenditure — this from the 
standpoint of ordinary business considerations — and from this stand- 
point I concur in this view. The question as to whether a step in ad- 
vance shall be taken and whether this apparently good business prop- 
osition shall be made the basis of legislation for entering upon the 
improvement I prefer to leave to the wisdom of Congress. 

On one point, however, my convictions are most strong and em- 
phatic, ana that is that there is no hope for success in the development 
of such a commerce as is predicated for the Ohio River by any other 
method of improvement than the one proposed. It is possible that a 
further study of the situation and a thorough revision of the project 
might reveal the possibility of reducing the number of locks and dams 
slightly and giving higher lifts to the latter, thus accomplishing 
better results at slightly decreased cost, but I entertain no doubt what- 
ever that the development of a large future commerce, seeking the 
river in preference to other methods on account of the increased con- 
venience and diminished cost of freight movement, depends absolutely 
upon a method of improvement which will have a tendency to remove 
or minimize the present vastly different conditions between upstream 
and downstream traffic. The unprofitableness of the upstream move- 
ment has always been a drag upon the downstream movement, 
whereas every increment of the upstream traffic on a profitable basis 
will have a tendency to decrease tne cost and increase the amount of 
downstream traffic. The greatest disparity of conditions between the 
downstream and upstream freight movement resides in the cuiTent, 
which hampers both, though not equally. 

The pronounced advantage of lake over river transportation is very 
largely the result of the absence of current in the former. It follows 
that a scheme of improvement of the Ohio River promising success 
must present as one of its features a diminution of current, which can 
not be attained in any appreciable degree by any open-channel 
method. 

Very respectfully, 

A. Mackenzie, 
Brig. Gen,. Chief of Engineers^ TJ, S. Army, 

The Secretary of War. 
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REPORT OF A BOARD OF ENGINEERS ON EXAMINATION OF OHIO 
RIVER WITH A VIEW TO OBTAINING CHANNEL DEPTHS OF 6 AND 
i» FEET, RESPECTIVELY. 

Louisville Ky., December 15^ 1906. . 

General: The Board constituted by paragraph 1, Special Orders 
17, Office, of the Chief of Engineers, May 12, 1905, has the honor to 
make the following report: 

The orders constituting the Board and detailing the recorder are — 

Special ObdehsA Wab Department, 

Xo. 17. / Office of the Chief of Engineers, 

Washington, May 12, 1905. 
Extract. 

1. By authority of the Secretary of War aod In accordance with the provi- 
sions of the river and liarbor act of March 3, 1905, a Board of officers of the 
Corps of Engineers to consist of Lieut. Col. Daniel W. Ix)ckwood, IJeiit. Col. 
Ernest H. Ruffner, Lieut. Col. Clinton B. Sears, Maj. George A. Zinn, MaJ. 
William L. Slbert, will assemble at Cincinnati, Ohio, upon the call of the senior 
member, to examine the Ohio River and report at the earliest date by which a 
thorough examination can be made the necessary data with reference to the 
canalization of the river and the approximate location and number of locks 
and dams in such river, with a view both to a depth of 6 feet and 9 feet ; and 
in said report shall Include the probable cost of such improvement with each 
of the depths named, the probable cost of maintenance, and the present and 
prospective commerce of said river, upstream as well as downstream, having 
regard to both local and through traffic. They shall also report whether, in 
their opinion, such improvement should be made and whether other plans of 
Improvement could be devised under which the probable demands of traiOSc, 
present and prospective; could be provided for without additional locks and 
dams, or with a less number than is described in surveys heretofore made, 
giving general details .relating to all of said plans and the approximate cost 
of completion thereof. They shall also examine said river from the mouth of 
the Green River to Cairo with a view of determining whether an Increased 
depth can be maintained by the use of dredges. 

The expenses of the Board are payable from the appropriation for ** Im- 
proving Ohio River: General improvement." 

The Board Is authorized to .visit such points as it deems necessary for the 
proper performance of its duties. 

By command of Brig. Gen. Mackenzie : 

Frederic V. Asbot, 
Major, Corps of Engineers. 

Special Orders,! War Department, 

No. 18. / • Office of the Chief of Engineers, 

Washington^ June i^, 1905. 
Capt. Harry Burgess, Corps of Engineers, is hereby detailed, in addition to 
Ills other duties, as recorder and disbursing officer of the Board of officers of 
the Coi^s of Engineers, appointed by paragraph 1, Special Orders, No. 17, Office 
of the' Chief of Engineers, May 12, 1905, to examiue the Ohio River and report 
plans for the Improvement of said river. Captain Burjjess will report by letter 
to Lieut. Col. Daniel W. Lock wood. Corps of Engineers, senior member of the 
Board, for Instructions. 
By command of Brig. Gen. Mackenzie : 

Frederic V. Abbot, 
Major, Corps of Engineers. 

The act of C!ongress authorizing the appointment of the Board and 
designating its duties is as follows : 

(Public — No. 215.) 

An Act Making appropriations for the construction, rei>air, and preservation 
of certain public works on rivers and harbors, and for other purposes. 
• *«*•«* 

The Secretary of War Is hereby authorized and directed to appoint a board 
of engineers to examine the Ohio Klver, and report at the earliest date by 
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which a thorough exnininatioTi can be made, the necessary data with refereuctj 
to the canalization of the river, and the approximate location and number of 
locks and dams In such river, with a view both to a depth of six feet and nine 
feet; and in said report shall include tlie probable cost of such improvement 
with each of the depths named, the probable cost of maintenance, and the 
present and prospective commerce of said river, upstream as well as down- 
stream having regard to both local and through traffic. They shall also report 
whether, in their opinion, such improvement should be made, and whe'ther other 
plans of improvement could be devised under which the probable demands of 
traffic, present and prospective, could be provided for without additional locks 
and dams, or with a less number than is described In surveys heretofore made, 
giving general details relating to all of said plans and the approximate cost of 
completion thereof. They shall also examine the said river from the mouth of 
the Green River to Cairo, with a view to determining whether 'an Increased 
depth can be maintained by use of dredges. 

Approved, Alarch 3, 1905. 

On June 16, 1905, an allotment of $56,000 from the appropriation 
for " Improving Ohio River : Greneral improvement " was made for 
the prosecution of the survey of the Ohio River and for the expenses 
of the Board: on January 3, 1906, an additional allotment of 
$9,646.20, and on November 2, 1906, an additional allotment of $2,500, 
were made from the same appropriation. 

MEETINGS OF THE BOARD. 

The Board held its first meeting on June 8 and 9, 1905, at Cin- 
cinnati, Ohio, at which meeting it was decided that a survey of the 
river from the mouth of the Big Miami to Cairo would be necessary 
and that such survey should be similar to that previously made of 
the river from Pittsburg to the mouth of the Big Miami, hereafter 
referred to. It was also decided to request the Chief of Engineers 
to detail an executive officer to conduct the necessary surveys and 
such other. work as might be assigned to him. A second meeting was 
held at Pittsburg on October 16 and 17, 1^5, when the Board made 
a thorough examination of the locks and dams on the Ohio in that 
engineering district. In October, 1906 (19 to 22), the Board went 
over the river from Louisville, Ky., to Cairo, 111., on the Government 
steamer Major Mackenzie^ traveling only during the daytime so as 
to examine this portion of the river at low water, especially that part 
below the mouth of the Green River. During this trip the Board 
was in practically a continuous session. Meetings were also held in 
Louisville on December 14 and 15, 1905, and August 16 and 17^ 1906, 
the final meeting being held at Louisville on December 14 and 15, 
1906. 

The work of the Board was done chiefly by committees of from one 
to three members, the conchisions of the committees being reported 
at the meetings of the Board and there discussed by the full Board. 

PHISICAL CHARACTERISTICS OF THE RIVER. 

From the junction of the Allegheny and Monongahela rivers, which 
form the Ohio^ to the junction of the Ohio with the Mississippi at 
Cairo is a distance of 967 miles. With its tributaries it drains an area 
of approximately 210,000 square miles, having a population of about 
12.000,000 inhabitants. 
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The discharge of the Ohio is constantly varying, but it may be 
said in general that the lowest stages occur in the months of August, 
September, and October, and the highest in February, March, and 
April, with occasional floods of short duration throughout the year. 
From 1832 to 1906 the highest stage occurred in one oithe months be- 
tween August and May, and the lowest between July and November. 
The highest recorded floods are given in the following table: 



Plsce. 



Ptttaborff _ 

WbeaUnff 

Mmrtetta 

Glnciimati 

LoQteTiUe: 

Head of falls 

Foot d falls 

ZTansyille 



Padueab.. 
Cairo 



Low 






water on 


1832. 


1883. 


gauge. 






-1.30 


83.83 


27.75 


.96 


48.50 


35.75 


l.«7 


49.00 


48.67 


1.92 


64.01 


66.38 


1.70 


40.76 


43.80 


2.00 


67.50 


70.10 


- .30 


46.29 
1867. 


47.80 


- .70 


51.90 
1862. 


50.70 


-l.OO 


51.27 


52.20 



1884. 



62.08 
5ft.09 
71.06 

46.70 
72.00 
48.80 



54.25 



51.79 



The duration in days of the various stages varies greatly from year 
to year. The following table shows the average number of days per 
year that the United States river gauges read 6 feet or over ana 9 
feet or over. The averages are from the records of ten years (1895' 
to 1904) except for Madison, Ind., and Louisville, Ky., below the 
falls, where the records are for five years (1900 to 1904) : 



Rirer gauge station. 



' Miles be- Number of | Number of 
I low Pitts- ' days 6 feet ! liays 9 feet 
I burg. [ or over. I or over. 



DsTls Island dam 

Dam No. 6_ _ 

WbeeUng, W. Va 

Parkersburg, W. Va.« 

Point Pleasant. W. Va 

Portsmouth, Ohio 

Glndnnati, Ohio 

Madison, Ind 

LottlsvlUe. Ky.. head of falls.. 
Louisville. Ky.. foot of falls.. 

Evansvflle.Ind 

Padacah, Ky 

Cairo, in _- 



6.0 

28.5 

90.0 
183.5 
263.4 
353.0 
466.5 I 
553.5 
509.0 
601.25 
783.0 I 
919.5 I 
967.0 , 



158.4 
203.1 
200.5 
238.3 
204.8 
272.4 
300.2 
288.0 
212.7 
283.8 
280.7 
252.1 



79.0 
117.0 
119.2 
140.8 
150.3 
216.4 
248.8 
233.0 

97.5 
230.0 
198.5 
208.6 
302.4 



•Just below Parkersburg a dam eonflning the low-water discharge to one side of an Island 
tno-eaaes the number of days that a 6-foot stage is recorded. The effect of the dam is local 
and is not observable above a 10-foot stage. 

This table indicates the following arrangement of reaches of river 
in the order of their present navigability : 

Six feet or over. — (1) Portsmouth, Ohio, to Madison, Ind. ;'^2) 
below falls at Louisville, Ky., to Evansville, Ind.; (3) Evansville, 
Ind., to Cairo, 111.; (4) Madison, Ind., to Louisville, Ky.; (5) Ports- 
mouth, Ohio, to Parkersburg, W. Va. ; (6) Parkersburg, W. Va., to 
Beaver, Pa. (Lock No. 6) ; (7) Beaver, Pa., to Pittsburg, Pa. 

Nine feet or over. — (1) Portsmouth, Ohio, to Madison, Ind.; (2) 
below falls at Louisville, Ky., to Evansville, Ind.; (3) Evansville, 
Ind., to Cairo, 111.; (4) Portsmouth, Ohio, to Parkersburg, W. Va.; 
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(5) Parkersburg, W. Va., to Beaver, Pa.; (6) Beaver, Pa., to Pitts- 
burg, Pa. 

All of the money necessary to complete the • improvement from 
Beaver to Pittsburg, making a 9-foot depth, has been appropriated. 
By extending the present aam system at the head of the falls at 
Louisville across the river so as to provide a pool elevation of about 
412.0 feet above sea level the reach or the river from Madison to Louis- 
ville will be navigable the entire year for boats drawing 9 feet and 
will connect Louisville with the present best navigable reach of the 
Ohio River. A study of the gauge records indicates that movable 
dams across the Ohio below Louisville, providing a 9-foot depth, 
would be operated 5 or 6 times a year; at Cincinnati 6.2 times a 
year, and between Wheeling and Pittsburg 14.5 times a year. Both 
partial and complete maneuvers of dam are considered in the above 
statement. The storage effects of the dams as the improvement of 
the river proceeds downstream from any point will, it is thought, 
control to some extent the moderate rise and prolong the length of the 
naturally navigable stages of the river below. 

The slope of the low-water surface diminishes gradually from an 
average of 11.4 inches to the mile between Davis Island dam and 
Wheeling, W. Va. (85.3 miles), to 3.7 inches between Paducah, Ky., 
and Cairo (67 miles). 

Between Pittsburg and WTieeling the bed of the river is coarse 
•gravel and bowlders and sometimes rock. Below Wheeling the gravel 
becomes finer, the bowlders fewer, and bars of river sand appear. 
Below the mouth of the Kanawha the river becomes more distinctly 
a river with sand in bed, although there are some gravel bars above 
Louisville. 

The average width between banks does not increase materially 
from Pittsburg to Cincinnati. In the long pool above the falls *of 
the Ohio at Louisville the average width is much greater than that 
above Cincinnati, while just below the falls there is a considerable 
narrowing. Below this the average width continues to increase 
toward the mouth of the river. The maximum width between 
banks is about 20 miles from the mouth, where the width is consider- 
ably over a mile. There are many islands in the river, over 50 above 
Louisville and about 30 below, varying in size from a few acres to 
5,000 acres. Many of them are cultivated and all are practically 
permanent in position. 

The principal navigable tributaries of the Ohio are the Allegheny, 
Monongahela, Muskingum, Little Kanawha, Kanawha, Big Sandy. 
Kentucky, Green, Wabash, Cumberland, and Tennessee, on all of 
which the United States has urdertaken works of improvement. 
Other important tributaries are the Beaver, Little Beaver, Big Hock- 
ing, Shade, Raccoon, Guyandot, Big Scioto, Licking, Big Miami, 
Salt, Saline, and Tradewater. The larger number and the more im- 
portant of the tributaries enter from the south. It does not appear 
necessary to give in this place a detailed desqription of these tribu- 
taries or of the improvement works upon them because their improve- 
ment has no direct bearing upon the improvement of the Ohio except 
in so far as they influence the amount of traffic to be handled. 

The Ohio River is a succession of natural pools formed by bars. 
Some of the bars are of gravel and some of sand, light or heavy, while 
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some, as at Beaver and Grand Chain, are formed by solid rock or 
hardpan shoals. The falls of the Ohio at Louisville, Ky., are formed 
by an irregular mass of limestone lying in the bed of the river. In 
their natural condition the falls or rapids were ei:tirely impassable 
during the largest part of the year and at all times, except when the 
river was very high, navigation over them was difficult and dangerous. 

Navigation in the Ohio is stopped not only by low stages of the 
river but also occasionally by ice, averaging ten to twelve days per 
year. The losses of steamboats, barges, and flatboats due to ice are at 
times very great. Sometimes the ice forms and passes off without 
occasioning serious loss; sometimes there may be more than one 
serious break-up during the same winter. There are a number of 
natural ice harbors along the river, the most valuable of which are 
the mouths of those tributaries not obstructed by bars, such as the 
Kanawha, Kentucky, Green, etc. 

There are 27 bridges spanning the Ohio Eiver, 15 of which were 
reported in December, 1903, by Col. G. J. Lydecker, Corps of Engi- 
neers, as obstructions to navigation by reason of insufficient width of 
channel span. 

HISlX)RICAL. 

In 1820 Congress made an appropriation for a survey of the Ohio 
Eivei: from Louisville to the Mississippi River and down that river 
to its mouth. This survey was made m 1821 by Captains Young and 
Poussin of the Topographical Engineers and Lieutenant Tuttle of the 
Engineers. In 1824 an appropriation of $75,000 was made for the 
improvement of certain sand bars in the Ohio and for the removal of 
snags from the Ohio aid Mississippi rivers. During the following 
year, Maj. S. H. Long, Topographical Engineers, began the construc- 
tion of the first dike on the Ohio at Henderson, Ky. 

Under a charter granted by the State of Kentucky in 1825 a stock 
company constructed the Louisville and Portland Canal aronnd the 
falls of the Ohio, which was opened for traffic in 1830. The United 
States was one of the original stockholders in this company and 
gradually increased its holdings until on February 8, 1855, all stock 
was owned by the United States except five shares held by the 
directors to qualify them to hold such office. These directors con- 
tinued to manage the canal until the United States assumed control 
on June 11, 1874, purchasing the remaining five shares of stock. 
Between 1868 and 1873 the United States, although not managing the 
canal, made a series of appropriations lor increasing its navigable 
capacity. Appropriations made since 1874 have been applied to its 
further improvement. 

In 1830 work was begun on the removal of rocks at Grand Chain 
and dikes at Scuffletown, Sisters, and French and Cumberland islands 
were constructed in 1831 and 1832. The first permanent work above 
the falls was the dams at Browns Island, constructed in 1836. The 
construction of dikes and cut-off dams was in pursuance of the project 
of regulation of depths by closing island chutes and by narrowing 
the channel by dikes projecting from the bank in order to concentrate 
the water upon bars to cause their removal. This method of improve- 
ment was carried on at many places until the practical discontinuance 
of appropriations for the Ohio in 1844. From 1826 to 1844 appro- 
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priations were made for the improvement of the Ohio with approxi- 
mate regularity, but from 1845 to 1866 only two appropriations were 
made, one of which was quite small and the other only $95,000. 
Upon the resumption of appropriations in 1866 the iviethod of 
improvement by works of contraction was resumed, and; with the 
removal of snags, wrecks, and other obstructions and the cutting of 
channels by dredging through bars not regulated, this plan is still 
in use for practically the wnole river. Ice harbors have also been 
constructed at various points above the falls. 

While the method or improving the navigable channel of the river 
by means of dikes and cut-off dams was believed to be successful for 
the purpose of maintaining a minimum navigable depth of 3 feet, 
it was recognized at an early date that to provide for the accomo- 
dation of coal fleets the best method of improving the river, at least 
in the upper part of its course, was by means of locks and dams. The 
first recorded proposition for this purpose was made by Mr. W. Mil- 
nor Roberts, civil engineer, in 1870. In April, 1872, a Board of En- 
gineers was appointed to examine and report upon the applicability 
of certain plans for movable hydraulic gates for chutes and locks. 
In 1874, Maj. W. E. Merrill, Corps, of Engineers, recommended the 
construction of 13 locks and movable dams with Chanoine wickets 
between Pittsburg and Wheeling and stated that there is no doubt of 
the absolute necessity of using locks in any rational plan for improv- 
ing the upper Ohio so as to secure a 6-foot navigation. [Jn 1875 
Major Merrill expressed himself in favor of extending the movable 
dam system throughout the entire river, qualifying his statement as 
to its "applicability below the falls of the Ohio by saying that, al- 
though not assured of its serviceability there, it was a l)etter syst-em 
than one of permanent dams and the only other system promising 
6 or 7 feet of navigation at low water, the system of dikes not 
being likely to afford more than 4 feet at extreme low water and then 
only after an immense development of such works. The river and 
harbor act of March 3, 1875, appropriated $100,000 " to be used for 
and applied towards the construction of a movable dam, or a dam 
with adjustable gates, for the purpose of testing substantially the 
best method of improving, permanently, the navigation of the Ohio 
River and its tributaries.'' This dam was constructed at Davis Is- 
land and was opened for traffic October 7, 1885. 

The river ana harbor act of August 11, 1881, directed the appoint- 
ment of a Board of three Engineer officers whose duty it was to 
examine and report as to the feasibility and advisability of improv- 
ing the Ohio Kiver below Pittsburg by means of movable dams. 
This Board recommended the ponstruction of four dams below Davis 
Island, No. 5 being just below the mouth of Beaver River. The 
first appropriation for the construction of this dam, now numbered 6, 
was made September 19, 1890. The lock was opened for traffic 
August 17, 1904, No. 2, 4f miles below Davis Island, being after- 
wards provided for and being completed in October, 1906. Appro- 
priations for the cone^truction of Locks Nos. 2 to 6, inclusive, have 
been made by the various river and harbor acts since 1890. 

The act of June 3, 1896, authorizing a survey of the Ohio River 
from Pittsburg to Marietta, called for a report on " the number of 
movable dams necessary to improve said river between said points 
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to provide 6 feet of water therein at low water and the probable loca- 
tion of the necessary dams, as well as the probable cost thereof." 
This report (House Doc. 122, 55th Cong., 3d sess.) provided for a 
system of 18 locks between the points named, and appropriations were 
made as follows for beginning the construction of the locks and dams 
(Dams Nos. 1 to 6 having already been provided for as shown above) : 
Dams Nos. 13 and 18, March 3, 1899; Dams Nos. 7, 8, 11, and 19, 
Jane 13, 1902. 

The act of March 3, 1899, providing for a survey of the Ohio River 
between Marietta, Ohio, and the mouth of the Big Miami, states that 
the survey is to be made " with a view to the improvement of said 
river bet^veen said points by movable dams and otherwise so as to 
provide 6 feet of water in said river at low water, this survey to 
include a report upon the location of the necessary dams and the 
probable cost thereof." As this was in continuation of the previously 
authorized project the locks were given consecutive numberings. 
Appropriations for their construction were made as follows: Dam 
No. 26, March 3, 1905; Dam No. 37, June 13, 1902. Dam No. 37 cor- 
responds with the lock to be located near Cullums Ripple referred to 
in the joint resolution of January 10, 1899. ( 

The river and harbor act of June 13, 1902, provides for an examina- 1 
tion at and below pool No. 1 in said river with a view of securing \ 
increased depth and additional harbor facilities for the city or \ 
Pittsburg. A Board of officers of the Corps of Engineers ordered 
to consider and report ii|>on this matter was of the opinion that to 
meet the demands of traffic a depth of 9 feet should be provided from 
Davis Island (Lock No. 1) to Lock No. 7 (Annual Report, Chief of 
Engineers, 1903, Part 2, page 1093). The river and harbor act of • 
March 3, 1905, appropriated funds for securing a stage of 9 feet in 
the pools made by Dams Nos. 2, 3, 4, 5, and (5 by a modification of 
those locks and dams. Furtlier appropriation for this purpose was 
made by the sundry civil act of June 30, 1906. 

Kl'RVEYS. 

The earliest survey of any part of the Ohio was that mentioned 
in a preceding paragraph, from Louisville to the mouth. In 1837 
and 1838 a survey was made by Lieutenant Sanders, Engineers, from 
Pittsburg to Letarts, 234 miles; in 1844 this survey was continued 
downstream for 37 miles to Clippers Mills by C. A. Fuller, civil en- 

S'neer, and in 1867 and 1868 the survey was completed from Clippers 
ills to Cairo, 696 miles, by W. Milnor Roberts. The results of these 
surveys were compiled by Maj. W. E. Merrill, Corps of Engineers, 
in 1881, after being corrected from data of later surveys of special 
localities,' and the maps were lithographed in 52 sheets and published. 
Special localities have been surveyed from time to time for use in 
connection with the general improvement of the river. 

The river and harbor act of June 3, 1896, provided for a survey of 
the Ohio River from Marietta, Ohio, to Pittsburg, Pa., and for a pre- 
liminary examination from Marietta, Ohio, to the mouth of the river. 
The river and harbor act of March 3, 1899, provided for a sur^'ey 
from Marietta, Ohio, to the mouth of the Big Miami. The reports 
of these surveys and examination were made: (1) from Marietta to 
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Pittsburg by Maj. W. H. Bixby, Corps of Engineers, on December 2S, 
1898, published in Hou§e Document No. 122, Fifty-fifth Congress, 
third session ; (2) on preliminary examination Marietta to the mouth, 
by Maj. W. H. Heuer, Corps of Engineers, on November 27, 1896, 
published in House Document No. 125, Fifty- fourth Congress, second 
session; (3) from Marietta to the mouth of the Big Miami, by Major 
Bixby, on January 14, 1902, published in House Document No. 33G, 
Fifty-seventh Congress, first session. A joint resolution of January 
10, 1899, provided for a preliminary sur\'ey at or near CuUums Rip- 
ple, immediately below the city of Cincinnati, Ohio, for the location 
of a lock. 

In his report on the survey from Marietta to Pittsburg Major 
Bixby states, " at the time this special appropriation became avail- 
4ible the Ohio River had already been surveyed from its head to bejow 
Beaver River, Pennsylvania, a distance of about 29 miles, and 6 dams, 
No. 1 (Davis Island) to No. 6 (Merrill), had already been specially 
provided for to insure a 6-foot low- water navigation over this length. 
* * * Consequently no further special survey was considered 
necessary above Dam No. 6. and the present report is therefore lim- 
ited to the river below sucli dam." No description of the methods 
used in making this survey has been published, but it was probably 
made in a somewhat similar manner to the survey below the mouth 
of the Beaver. The field work of the survey from Beaver to Mari- 
etta was done during the low-water seasons of 1896 and 1897. The 
field work of the survey from Marietta to the mouth of the Big Miami 
was done during the low- water seasons of 1000, 1901, 1902, and 1903. 
These two surveys were essentially one, both being in charge of Mr. 
R. R. Jones, United States assistant engineer, and the same methods 
being used throughout. This combined survey covered the river 
from Beaver, Pa., to Gunpowder bar, 511.2 miles below Pittsburg, 
a distance of 482.2 miles, the line of precise* levels and the low-water 
slope being extended to Louisville, Ky. The method of making this 
survey is described by Major Bixby in his report of January 14, 1902. 

This Board at its first meeting on June 8 and 9j 1906, made a pre- 
liminary report ^ to the Chief of Engineers, in which it was stated : 

The Board Is of the opinion that, In order to make the thorough examination 
called for and In a way commensurate with the magnitude of the undertaking 
involved, the survey of the river from the mouth of the Big Miami to Cairo 
should he made with the same degree of accuracy as that followed in the surveys 
already made from Pittsburg to the mouth of the Big Miami. It is estimated 
that such survey would cost $85,000. If this amount of money is not available 
for this purpose the Board can make the estimates with an approximate degree 
of accuracy from surveys covering a line of precise levels and sufllcient sound- 
ings to show the low water and thread of the channel profiles and the devel- 
opment of bars, utilizing the Roberts and other surveys in connection therewith. 
The estimated cost of this survey is $50,000. 

An estimate of $6,000 to cover all other expenses of the Board was 
also included. The second project for the survey was approved and 
an allotment of $56,000 was made in June, 1905 ; and on June 20 the 
recorder, Captarin Burgess, was instructed by the Board, through the 
senior member, to submit a project for carrying on the survey, with 
number of parties to be put m the field, their organization, etc. 
Such project was submitted and approved July 6j 1905. Considera- 
ble difficulty was encountered in organizing parties on short notice, 

•Not printed. 
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but the first party was organized and began work at the foot of the 
locks of the jLouisville and Portland Canal, at Louisville, Ky., on 
August 7, the second party being organized la^er and beginning work 
on September 12 at Gunpowder bar, the end of the Marietta-Big 
^liami survey. 

Mr. S. F. Crecelius, United States assistant engineer, was put in 
immediate charge of the entire survey. Party Xo. 1 consisted of (1) 
a base-line partv, laying out and measuring base line, setting range 
stakes for soun(fing party, etc.; (2) precise-level party, runnmg line 
of precise levels; (3) azimuth and witnessing party, obtaining and 
recording azimuth and witnessing angles at deflection points, mile 
points, and bench marks; (4) wye-level party, obtaining levels of 
water surface, setting water-slope stakes for sounding party, etc.; 
(5) sounding party, making cross- section lines of sounaings at in- 
tervals of about 400 feet between lines; (6) necessary boatmen, men 
for general service, etc. ; in all, 40 men. Party No. 2, or upper party, 
did not have to obtain line of precise levels nor run base line and 
was organized into (1) base-line party, locating and clearing base 
line of 1903 survey, running out shore line, and rerunning base line 
where previous base line was under water; ^2) wye-level party, 
setting water-slope and range stakes for soundmg party, obtaining 
level of water surface, etc.; (3) sounding party, making cross-sec- 
tion lines of soundings at intervals of about 400 feet between lines; 
(4) bench-mark party, locating and uncovering bench marks of 1903 
survey; (5) necessary boatment, men for general service, etc.; in all, 
26 men. The upper party completed the work to Louisville on No- 
vember 7, 1905. The lower continued in the field until stopped by 
high water on December 2, 1905. 

In June, 1906, two complete parties were organized, party No. 1 
beginning work in the field on June 28, 1906, near Owensboro, where 
work was discontinued the previous fall, and party No. 2 beginning 
on June 28, 1906, at Casey ville, Ky. Each party was organized as I 
follows: (1) base-line party, laying out and measuring base line;! 
(2) precise-level party, running line of precise levels; (3) azimuth 
and witnessing party, obtaining and recording azimuth and witness- 1 
ing angles at deflection points, mile points, and bench marks; (4)1 
range-hne party, setting range stakes and water-slope stakes xor} 
sounding party, running auxiliary base lines on islands, etc.; ("5)' 
wye-level party, obtaining level of water surface; (6) sounding party J 
making cross-section lines of soundings at intervals of about GOO feet 
between lines; (7) necessary boatmen, men for general service, etct 
in all, in the two parties, 100 men. The upper party completed it^ 
field work on September 7, 1906, and the lower party on September 8^ 
1906. Temporary gauges, about 20 miles apart, within the limits or 
the survey, were established and read twice daily during the progress 
of the work. Unfortunatelv the low-water seasons of both 1905 and 
1906 were quite unfavorable for survey work, not only interfering 
with its progress but absolutely preventing the establishment of thel 
exact low-water slope. It is intended to reestablish these temporary 
gauges as soon as favorable low-water stage occurs and to bbtaii^ 
thereby necessary data to determine accurately the low-water slope!. 
A force is now engaged in office work in connection with the surveji 

The methods used in this survey are essentially the same as dc' 
scribed by Major Bixby except that no topography was taken an 
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the lines of soundings were farther apart than for Major Bixby's 
surveys, these changes being made necessary by lack of sufficieat 
funds. The present Purvey is plotted on a scale of 1 inch equals 
200 feet (1:2,400) for the part of the river from Gunpowder bar 
to the mouth of the Green River and on a scale of 1 inch equals 400 
feet (1 : 4,800) from mouth of the Green River to Cairo, the smaller 
scale being necessary for the lower part because of the great widths 
of the river. The sheets for the part below Louisville arc in pencil 
only, but it is intended to continue the office work until all the 
drawings and other records of the survey are completed. A complete 

{)rofile showing the profile of the river bottom along the channel 
ine and the low-water slope has been prepared for the entire river 
from Pittsburg to Cairo, the horizontal scale being 1 inch equals 
5,000 feet and the vertical scale being I inch equals 4 feet. On 
this profile, which is included in this report, the location of locks and 
dams existing or under construction is shown with their pool sur- 
faces, as well as the locks and dams proposed for both the 6-foot and 
9-foot projects with their pool surfaces. The true low-water slope 
is shown on this profile for that part of the river above Louisville, 
while for the part below the profile shows an approximate low- water 
slope, determined by taking the lowest readings for 1906 on the tem- 
porary gauges and reducing proportionally by comparisons with the. 
low-water readings of 1904 on the permanent gauges at Louisville, 
Evansville, Paducah, and Cairo — the only permanent gauges on this 
part of the river. The profile therefore shows the total low-water 
difference in elevation between Louisville and Evansville, between 
Evans\nlle and Paducah, and between Paducah and Cairo, but does 
not ahow exactly the slope between. 

To summarize, the maps and profiles on which plans and estimates 
in this report are based are prepared from the results of the surveys, 
(1) from Pittsburg to moi^th of Beaver River, about 29 miles, made 
in 1893; (2) from mouth of Beaver to Marietta, about 142.25 miles, 
made in 1896 and 1'897; (3) from Marietta to Gunpowder bar, about 
340 miles, made in 1900, 1901, 1902, and 1903; (4) from Gunpowder 
bar to Cairo, about 457.25 miles, made in 1905 and 1906 (precise 
levels and low-water slopes from Gunpowder bar to Louisville made 
iff 1903) . The total length of the river as ^ven above is 968.5 miles, 
which distance is measured along the base hne and does not therefore 
exactly agree with the length of river measured along channel line. 
The distances given on profile are those measured along base line. 

PRESENT COMMERCE OF THE OHIO RIVER. 

The sources of information for obtaining reliable statistics showing 
the present commerce of the river are very limited. An act of Con- 
gress approved February 21, 1891, contains the following clause: 

that owners, agents, masters and clerks of vessels arriving at or departing 
from localities where works of river and harbor improvements are carried on 
shall furnish, on application of the person in local charge of the works, a com- 
prehensive statement of vessels, passengers, freight and tonnage. 

Under this act commercial statistics are collected at the Davis 
Island dam and the Louisville and Portland Canal and at the various 
locks and dams ■ of the tributaries — the Allegheny, Monongahela, 
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Muskinguin, Little Kanawha, Kanawha, Kentucky, and Green. The 
records kept at these places make no distinction between local and 
through freight, that is to say they do not give the places of ori^n 
and destination. There is a vast amount of traffic on the Ohio which 
does not touch at any of the points named and is not therefore re- 
corded in any Government office, although the engineer officer in 
charge of the general improvement of the Ohio secures a more or less 
complete statement of traffic for the greater number of Ohio River 
boats, transportation companies, etc. Information as to local traffic 
can be obtained from vessels and wharf-boat ownei's, mayors of towns 
and cities, manufacturers, and shippers, although as a rule these do 
not keep exact records of shipments and receipts. There is also 
another difficulty in collecting statistics from manufacturers and 
others in their dislike to disclose what appears to them to be a confi- 
dential feature of their business. 

The Steamboat Inspection Service of the Department of Commerce 
and Liabor requires vessel owners to report monthly to the local in- 
spectors the number of passengers carried. . The local inspectors on 
the Ohio are located at Pittsburg, Pa., Wheeling, AV. Va., Gallipolis, 
Ohio, Cincinnati, Ohio, Louisville, Ky., and Evansville, Ind. The 
surveyors of the port of the various ports of entry along the Ohio, 
viz, Pittsburg, Wheeling, Cincinnati, Louisville, Evansville, Pa- 
ducah, and Cairo, keep a record of registered and licensed vessels 
with their tonnage and the nature of the business in which they are 
engaged. 

In view of the above, it will be seen that under the present laws a i 
full and complete statement of the Ohio River commerce can not be j 
obtained from the sources of information specified, and the Board! 
does not believe that the great cost of obtaining the necessary in- ; 
formation by the employment of agents at the various points of ship- : 
ment would be justified or successful. It was therefore decided to 
prepare statistical tables covering information from all of the above 
sources and to supplement this by the collection of statistics by the 
local district engineer officers and by the Ohio Valley Improvement 
Association, this society having offered its services for this purpose. 
The society undertook to report on the river freight movement at all 
towns and cities on the Ohio except Cincinnati, Wheeling, Pittsburg, 
and Louisville. For Cincinnati Capt. J. F. Ellison, secretary of the 
Ohio Valley Improvement Association, agreed to collect the informa- 
tion desired, and for the other three cities the collection of informa- 
tion was assi^ed to the local district engineer officers. The scope of 
the information to be obtained in these four cities covered not only 
the statistics of present commerce but also the prospective commerce, 
and, in order to remove the matter as far as possible from mere con-/ 
jecture, it was decided to limit inquiries to the following pointsj 
(1) Total outgoing and incoming tonnage of freight; (2) the chief 
industries of the cities; (3) the sources of supply of raw materials 
used in these chief industries; (4) quantity of imported raw mate-* 
rials; (6) the effect upon manufacturing industries of uninterrupted! 
navigation on the river; (6) present receipts and shipments by riverj 

The leading manufacturers and business men of the four cities, as 
well as the boards of trade, chambers of commerce, and other com- 
mercial bodies, were requested to express their opinions and to furnish 
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such other information as they possessed on the points mentioned. 
All information collected by the Board from the various sources 
mentioned is shown in Appendix I, Tables 1 to 8. All letters re- 
ceived from manufacturers, merchants, boards of trade, and others 
expressing an opinion in regard to the improvement of the Ohio are 
inclosed with this report. In the opinion of the Board it is desirable 
to print with this report only a few of the most representative of these 
letters, and, accordingly, those containing the most information are 
included in Appendixes II and III to this report,* the remaining let- 
ters being simply inclosed herewith. The thanks of the Board are due 
to the Ohio Valley Improvement Association and to its secretafy, Cap- 
tain Ellison, for their assistance in the collection of commercial 
statistics. 

RIVER TRANSrORTATIOX. 

Before the advent of railroads the greater portion of long-distance 
interchange of commodities among the people of the country was 
effected by means of waterways, both natural and artificial. This 
commerce, dependent on natural waterway transportation, was forced 
to accommodate itself to the intermittently navigable stages of the 
rivers. 

\ From the beginning the railroad was a reliable system of transpor- 
; ration, and this reliaoility caused a gradual transfer to it from the 
I intermittently navigable streams of the shipment of the more expen- 
sive grades of commodities — commodities that could stand a high 
freight rate and which demanded sure delivery in a reasonable time. 
As the railroad, paralleling the intermittently navigable stream, 
( increased in efficiency it continued to take from that stream the trans- 
portation of articles of less and less value, until finally there was gen- 
erally left to the stream only the handling of the cheaper, bulkier 
commodities, like coah the original cost of which was small and the 
loss consequent upon holding same in boats until the river reached a 
navigable stage was also small. 




portation, as shown oy the packet trade, is continued with fair remu- 
neration from Cairo to Evansville, Evansville to Louisville, ind 
Louisville to Cincinnati, in so far as commerce that originates on the 
river and destined for river points is concerned. From Cincinnati 
to Pittsburg such method of transportation is carried on intermit- 
tently for about twenty-two weeks a year and barely exists as a pay- 
ing proposition, and this notwithstanding the fact that such packets 
charge less than the railroads for similar service between Pittsburg 
and Cincinnati and deliver the freight more quickly during navigable 
periods. 

There seems to be no proof that the proportional decrease in the 
/use of streams for general transportation in due to any other cause 
I than the unreliability of such streams for such purpose in their unim- 
j proved condition. This assumes, of course, that railroads will pro- 
irate with river lines of transportation where the latter are reliable, 
/and thus not burden freight seeking water transportation with a high 
Uocal rate to and from the river, and that the larger shippers have 

« See pages 52 and 66. 
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no interest in one system of transportation over another and will 
route goods as the buyer desires, and that elevators and other auxil- 
iaries to transportation are independent and e<nually available for all 
systems at the same price. (See letters from Cincinnati Packet Com- 
pany, etc.. Appendix IT, N'os. 1 and 2.)* Unreliability of river trans- 
portation has prevented the proper development of wharves, loading, 
and unloading devices, and the larger shippers of finished products 
have prepared for shipping only by rail, adding to the disadvantages 
that the intermittent river transportation is forced to bear. 

The existence of the prasent business of selling Pennsylvania, West 
Vir^nia, and Kentucky coal in the lower river markets is mainly due 
to river transportation; the railroads. do not at present haul coal by 
rail from the Pennsylvania coal fields to Cincinnati, Louisville, and 
New Orleans, nor from the West Virginia coal fields to Louisville 
and New Orleans, nor from Kentucky coal fields to New Orleans in 
competition with other coal fields and other systems of transportation. 

The problem of supplying these markets with coal by means of 
intermittently navigable streams has developed in the Ohio and Mis- 
sissippi rivers one of the most efficient systems of inland water navi- 
gation in the world, a system in which towboats and barges are 
used. The steamer Spragve tows to market from Louisville to New 
Orleans sometimes as much as 60,000 tons of freight at one trip. The 
Kaisenj} A vgnste Victoria^ one of. the largest ships afloat, has a freight 
tonnage of 25,000 tons. The horsepower of the Spragve is 2,175, that 
of the Kaiserin A'ffgitste Victoria is 17,200, and that of sufficient rail- 
road locomotives to haul the Sprague^s cargo on an average grade 
road, 24,000. While the horsepower hours are the true test, still the 
possibilities of a permanent river transportation system (where down- 
stream traffic predominates) using towboats and barges, are indicated 
by this comparison. The faet that there has come into existence 
under present conditions the transportation equipment now on the 
Ohio has an important bearing in estimating the value and reliability 
to be expected m the boat service on an improved river. 

An extremely low possible downstream freight cost on the Ohio! 
should have a material bearing on the ability of the manufacturera 
in such valley to export and sell their iron, steel, and other products 
in the world's markets, the ability to sell abroad being dependent not 
only on the ability to bring together cheaply the raw material essen- 
tial to manufacture but on the ability to cheaply place the manufac- 
tured article in the world's markets. 

Fleets similar to those now in use, if navigable depths existed at 
all times, would frequently and regularly pass a given point and 
would be available for manufacturers and shippei's for the movement 
of any barges that may be loaded and ready to start for points of 
destination, whether for short or long distances, there being nearly 
always long-distance coal traffic. Smaller producers of merchandise 
would therefore not be called upon to build and operate expensive 
steamboats in order to share in the advantages of towboat transpor- 
tation, although no doubt large producers in some cases would elect 
to do their own towing. 

It has been estimated that a transportation company having as 
much as 3,500,000 tons of low-grade freight to transport from Pitts- 

^See pages 52 and 53. 
26117— H. Doc. 492, 60-1 2 
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burg or lower point.s on thr Ohio to New Orleans, this freight offering 
in thousand-ton lots and with regularity sufficient to keep the plant 
moving at all times except during extreme floods and for a few weeks 
in the year when ice may interfere, could transport on a 9-foot depth 
such freight as coal at a price not to exceed 0.5 mill per ton-mile and 
return the empty craft to its original location. This p^rice includes 
maintenance and 5 per cent interest on investment and is about one- 
eighth the average rail rate on similar commodities. (See tables 
oi freight rates, Appendix II, Nos. 3 and 4.)<* 

2'ime that goods are in transit^ river and rail. — There seems to be 
a misconception as to the time required to deliver goods by river in 
comparison with that required to deliver them by rail. It can safely 
be stated that under present cohditions when a navigable stage may 
be relied upon shipments of lass than carload lots are generally de- 
livered by river in less time than similar shipments are delivered by 
rail, j^nd that on a reliable stream nearly all classes of freight offer- 
ing in any quantities are delivered at least as quickly by river as by 
rail. The only exception is where freight is offered in train-load lots 
every day, so that such train can be scheduled for daily service in 
the same manner as passenger trains. This system is adopted in ship- 
ment of coke from the Connellsville district to Chicago, a daily de- 
mand being supplied by special train-load lots. This same system of 
shipment is applicable to the transportation of perishable fruits from 
the Pacific to the East and of live stock. With these exceptions, 
under present conditions of rail service, it is thought that the time 
of delivery will generally be less by water than by rail jt matters not 
what the distance may be. The reported average movement of a 
loaded freight car per day in the IJnited States is about 23 miles. 
fSee extract of Interstate Commerce Commission's Report, 1904, 
Appendix II, No. o,y 

The packet, which takes the place of the local freight and passenger 
train, averages, when navigable depths are always available, about 
120 miles per day, including stops, loading, and unloading of rreight. 
A towboat leaving Pittsburg, for instance, with loaded barges des- 
tined for Cincinnati, Louisville, and New Orleans, will deliver such 
barges at Cincinnati in four or five days, at Louisville in five or six 
days, and at New Orleans in sixteen to eighteen days; distances, Pitts- 
burg to Cincinnati 468 miles, to Louisville 598 miles, to New Orleans 
2,020 miles. The return of the towboat and empties to their original 
location will not vary materially from the time consumed in deliver- 
ing the loaded barges, this being due to the fact that a considerable 
portion of the barges will be light on the return trip and that the rate 
of travel downstream is small in consequence of the necessity of 
flanking points and backing in order to properly navigate the fleet 
It is thought that the round-trip time will be approximately the same 
for a canalized as for an open river. 

Types of boats best suited to river tra^c, — ^Two distinctive types 
of boats exist at present upon the Ohio River — the packet boat and 
the towboat. The packet boat is a freight and passenger steamer that 
corresponds to the local freight and pasvsenger train and its use is 
indicated in a community where small shipments are made and iriany 
landings necessarv\ Where commodities offer in from 200 to 1,000 
ton lots or reach their destination in such lots, the use of a towboat 
with barges is indicated if there is business sufficient 

« See pages 53 to 58. * See page 68. 
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"^A direct relation exists between the draft of single boats and>J 
economy of transportation by such boats. In shallow rivers the only 
way to increase materially the amount of cargo is to increase the area 
covered by such cargo; this requirement indicates a towboat and barge 
system. There is a depth, however, where the economical transporte- 
tion of freight offered in large lots indicates the desirability of using 
single boats. It is problematical just what this depth is. It is 
thought, however, that this depth can not be maintained in the Ohio 
River for the transportation of cheap commodities over long dis- 
tances. The single boat will, it is thought, find a useful place on the 
improved river. The economical length of run, the kind of boat, and 
the character of freight transported will no doubt be determined by 
experience. (See Comparative rates, rail and packet, long and short 
hauls. Appendix II, Nos. 6 and 7.)* 

In downstream towing in contracted channels where currents of 
considerable velocity are encountered the experience on the Ohio and 
Mississippi rivers indicates that the stern-wheel steamboat has no 
eaual for the performance of this particular work. The larger stem- 
wneel towboats on the Ohio River are equipped with from three to 
five balanced rudders. These rudders are from 20 to 30 feet long, 
shaped to the bottom of the boat, extend forward of the rudder post 
and project to the rear several feet beneath the stem-wheel. When 
the stern-wheel is reversed a strong current is deflected against the 
long rudder blades, thus facilitating steering, it matters not whether 
the Doat be still or moving. 

A stem-wheel steamboat of about 1,000 horsepower will ordinarily 
leave the headwaters of the Ohio on suitable stages of water for south- 
western points with a tow consisting of about 12 coal boats and 3 
barges, arranged as shown in diagram No. 1. After passing the 
Bellaire bridge, 96 miles below Pittsburg, 5 more coal boats will 
ordinarily be added to this tow, making a total of 17 coal boats and 3 
barges, the cargo of which will be about 18,500 tons. Ordinarily this 
boat will proceed with the above tow to Louisville, Ky., and, after 
passing through the canal, will deliver its tow to a larger boat. From 
the canal at Louisville to New Orleans a boat of the most powerful 
class will tow from 30 to 60 coal boats, each boat being loaded with 
about 1,000 tons of coal or other similar commodities. Diagram No. 2 
shows one of the largest towboats hitched into the tow that she will 
propel from Louisville to New Orleans. Photographs herewith show 
departure of coalfleets from Pittsburg and model barge for shipping 
manufactured steel. 

PROSPECTIVE COMMERCE ON AN IMPROVED RIVER. 

In order to estimate the benefit which will accrue to the valleys\ 
of the Mississippi and Ohio river system by the improvement of the \ 
Ohio River, it is not only necessary to discuss the kinds and quanti- » 
ties of freight carried on the present unimproved streams and the j 
great increase in such kinds of freight which will occur upon a safer 
and more dependable waterway, but it is also necessary to investigate i 
the mineral, agricultural, and commercial resources of the system 
with a view to estimating the effect which cheap local and through , 
transportation will have upon the development of new industries. 

<*See pages 58 and 59. 
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It is rare indeed that a location for a large inannfacturing esta 
lishment can be found where all the basic materials necessary to tl 
manufacture of finished products exist in abundance. A manufactu 
ins: establishment is therefore usually located at some point whe 
can be found the basic material of which it uses the greatest tonnafl 
If this location be at a point to which the other basic materials can I 
brought cheaply we have a good manufacturing site, assuming, < 
course, that the output can be carried to the market cheaply. 

A prediction, therefore, as to that portion of the prospective con 

merce dependent upon the development of new industries caused B 

cheap transportation would involve investigations thought not to I 

contemplated in the instructions to the Board. The exte it of sud 

I investigations is indicated by the fact that the Ohio River in its d< 

Iscent from Pittsburg to Cairo meets the rock exposures of severt 

Ithousand feet thickness of the earth's crust at that locality where sue 

jlrock strata abound most with materials useful and some indispensabl 

/to mankind. (See Appendix II, No. 8.)* These materials in thai 

/ natural state are in many cases of low intrinsic value and their use ii 

1 manufacturing is consequently dependent on cheap transportation 

\ Every marked step in cheapening the cost of transportation and ii 

xmaking it reliable will cause new indjustries to develop, utilizinj 

cheaper grades of raw material. 

Prospective downstream coTnrtierce, — It is thought that the volume 
and tonnage of downstream traffic, including coal which is all down 
stream, will be very much more than that of the upstream traffic, al 
though the value of upward bound southern commodities, ton for ton 
will probabljr average higher. Instances will occur, however, when 
the prospective value of dowi stream traffic will be very high. Take 
the case of tobacco from Kentuclcy, which State ships from its borden 
more than 100,000 tons annually, much of which ultimately reaches a 
European market. 

Again, extensive potteries of East Liverpool^ Ohio, reported to be 
the largest in America, can distribute their wares in the remote South 
and in some of their specialties control to a great extent the traffic of 
the entire Gulf region^ owing rt) Vthe Vbility to reach tidewater at 
New Orleans with goods in bulk at a rat|^ of about $3 per ton from 
point of manufacture to New Orleans, a distance of about 2,000 miles, 
while there is now paid about $14 per ton for each 1,000 miles of rail 
distribution of such commodities. 

At Midland, Pa., 37 mil^; below Pittsburg on the Ohio River, is 
now being built a large steel plant in anticipation of slack water. 
This establishment expects to receive its coking coal, ultimately 
amounting to about 2,000,000 tons annually, via the Ohio River, and 
to ship 25 per cent of its finished product, ultimately about 150,000 
tons a year, by river. (See Appendix II, No. O.)** 

The Jones & Laughlin Steel Company have just purchased 4 miles 
of Ohio River frontage 20 miles below Pittsburg and purpose to im- 
mediatelj erect large steel plants at that point, and this is due to the 
expectation that the river from Pittsburg to Beaver will be available 
for reliable navigation within the year 1907 and is in anticipation of 
a future use of the lower river for exports. 

Letters from the Carnegie Steel Company, American Steel and 
Wire Company, Jones & Laughlin Steel Company, and American 

« See page 00, 
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Sheet and Tin Plate Companv (see Appendix II, Nos. 10, 11, 12, and 
13^ <» indicate a large expected use of the improved river for through 
shipments of manufactured steel and iron to the South and Southwest 
and to New Orleans for export and for shipment to the Pacific coast. 
Through the exertions of the transcontinental railroads there have 
been developed in the Middle South and Central States manufactur- 
ing establishments that now supply many of the wants of the Orient 
and the Pacific coast. The commodities are shipped by rail from 
such cities as Pittsburg, Cleveland,. Detroit, Cincinnati, Chicago, and 
St. Louis to towns on the Pacific coast for use there or for export. 
It is interesting to note the following list of articles which were 
recently transported in a 12,000-ton American ship outward bound 
from Tacoma and Seattle for Yokohama, Kobe, Moji, Shanghai, 
Hongkong, and the Philippines : 



Bicycles. 


Cotton clothes. 


Paints. 


Books. 


Drugs. 


Paper (in bales) 


Bridges (steel). 


Electric machinery. 


Pianos. 


Building paper. 


Flour. 


Piles. 


Canned meats. 


Furniture. 


Pipe (iron). 


Canned oysters. 


Hay. 


Potatoes. 


Castings. 


I^rd. 


Railway cars. 


Cedar poles. 


LocQmotives. 


Rifles.. 


Cigarettes. 


Malted milk. 


Roots. 


Condensed milk. 


Nails. 


Salmon. 


Copper ingots. 


Oats. 


Spikes. 



The greater amount in both value and tonnage of the items enumer- 
ated in above list is, or can be, produced in the Ohio Valley, and a^ 
great increase in the trade should be looked for in consequence of the 
marked reduction in freight cost from point of manufacture to mar- 
ket, both on the Pacific coast and in the Orient, which will occur when 
the Isthmian Canal is completed and a reliable waterway is created 
in the Ohio and Mississippi valleys. 

It is a matter of interest to the Southern cotton grower that more 
than half the cotton shipped from this country to »Japan is exported 
from southern California points after a travel of 2,000 miles by rail 
in order to reach such points. 

Practically every site on the Ohio River within 30 miles of Pitts- 1 
burg available and suitable for a large manufacturing plant has been | 
purchased for such use. In this reach of river a 9-ioot navigable; 
depth is authorized and nearly completed. While it would not be 
fair to assume that this condition would follow the entire canalized 
reach as improvements progress downstream, it indicates a remark- 
able consequent development, the products of which will seek a market 
South and Southwest in this country and in the Orient and furnish 
downstream traffic for an improved Ohio. 

It is thought that there will be a great increase in the downstream 
movement of coal, both locally and through, from the valleys of the 
Ohio and its tributaries, thus making New Orleans an attractive coal- 
ing station and a g^eat port for the export of downstream traffic of 
the Ohio and Mississippi rivers and the import of many commodities 
that could be advantageously transported upstream on thcvse rivers. 

Prospective upstream commerce. — Several barges of sugar were 
transported from New Orleans to Pittsburg during the winter of 
1906-6 by means of towboats on their return trip after delivering coal 
to New Orleans, for which a charge of 1.14 mills per ton-mile was 

^ See pages 61 and 62. 
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made, or about $2.30 per ton from New Orleans to Pittsburg, a dis- - 
tance of 2,020 miles. The rail rate for this shipment would have 
been $6 per ton. (See Appendix II, Nos. 14 and 15. )« 

To obtain some idea oi the effect an improved Ohio would have 
on through up-bound traffic composed of imported products and i 
products of the Gulf States a map has been prepared of the eastern h 
and central portions of the United States. This map shows the rl 
boundary of a territory which from a combined river ana rail freight S^i 
transportation standpoint is tribiitary to the Ohio and Mississippi ^( 
rivers system. (See map No. 1.) In the preparation of this map ^ 
the assumption was made that southern and tropical products and ^ > 
many classes of imported articles could be placed f. o. b. barges at * 
New Orleans for the same cost that they could be placed f. 6. b. cars 
at New York or other Atlantic coast towns. 

The boundary line of this territory was found by drawing a line 
through towns to which the freight rate from New "Orleans by river 
and rail at present rates is equal to the present « all-rail rates from 
seaport towns to the same points. Barge freight rate from New 
Orleans to distributing points such as Vicksburg, Cairo, Evansville. 
Louisville, Cincinnati, Wheeling, and Pittsburg was assumed at 
1.14 mills per tofi-mile, which was the rate charged during the year 
1905-6. The rail rate used was 4.832 mills per ton-mile from Gulf 
cities northward and is the present mean ton-mile rate on sugar in 
carload lots from New Orleans to Chicago, Cincinnati, Louisville, 
and Pittsburg. The rate used from Atlantic coast cities inland is 
that of the Pennsylvania Railroad from New York to Pittsburg, or 
7.4 mills per ton-mile, which is the mean of the ton-mile rat« on 
sugar and rice. (See Appendix II, No. 16.)* A rate of 2 mills per 
ton-mile was used on the Hudson River and through the Erie Canal 
and a rate of IJ mills per ton-mile on the Great Lakes for such com- 
modities as sugar, rice, etc. 

Within the territory shown on the map now lives a population of 
about 20,000.000 people, 8,604,000 of whom live in that portion of 
territory lying in the Ohio Valley proper. The population of the 
entire territory in question will consume annually about 700,000 tons 
of the four following products: Rice, sugar, coffee, molasses. The 
population of the Ohio Valley proper within this territory will con- 
sume about 300,000 tons, and it seems fair to assume that with an 
improved river the wholesale transportation of this and other up- 
stream tonnage, together with a share of all imports, will be partly 
accomplished by the Mississippi and Ohio rivers, or at least freight 
rates will be controlled thereby. 

In support of the fairness of the assumption of 1.14 mills per ton- 
mile as the cost of the upstream transportation in barge lots on an 
improved Ohio River, attention is invited to the following brief men- 
tion of Gray's Iron Line, which line operated on the Ohio and Mis- 
sissippi rivers, to traffic on the Rhine in 1903 and to the upstream 
freight movement on the Volga River in Russia : 

During the twenty-seven years between 18G4 and 1801 a fleet of 
seven steamers and numerous 500 to 1,000 ton barges, known as 
" Gray's Iron Line,'' was in successful operation carrying iron ore 
from Missouri to Pittsburg, returning with coal and manufactured 
steel and iron to St. Louis. The line was operated as long as the 

« See page 63. * See page 64. 
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ore fields in Missouri could be profitably worked. The greater por- 
tion of the ore was loaded at Sulphur l^prings. Mo., about 160 miles 
from Cairo, which distance added to the 967 miles upstream distance 
via the Ohio to Pittsburg, made 1,127 miles of movement for the ore. 
The freight rate averaged about $1.75 per ton. c>r about 1.5 mills per 
ton-mile, which included loading the ore by hand. 

It is reported that the Rhine River in Germany had in 1903 an up- 
stream traific of 10,027,900 tons and a downstream traffic of 7,211,900 
tons. The freight cost in 1,000-ton barges was approximately 1.11 
mills per ton-mile, counting both up and downstream traffic under 
the following conditions: Full load, one-third of the time; three- 
fourths load, one-third of the time; one-half load, one-third of the 
time. The Rhine is a swift stream without locks or dams and is 
closed to na^dgation about two months per year. 

The Volga River is, in many respects, similar to the Ohio and 
Mississippi rivers, and there are transported on it annually about 
10,500.000 tons of general merchandise and 3,900,000 tons of timber; 
77 per cent of this total traffic is upstream and effected by a system 
of towing thought to be inferior to that at present in use on the Ohio 
River. Notwithstanding the fact that on account of ice in this 
stream there are only about six months of uninterrupted navigation 
in the year and that the navigation interests suffer an unusual amount 
oi loss of navigation plant on account of such ice. the charge for the 
transportation of cereals is 2,2 mills per ton-mile; of manufactured 
iron, 1.8 mills; of steel, 1.6 mills, and of naphtha, 1.5 mills. In this 
navigation all towing is done against the current and the cost is ma- 
terially greater than the cost of similar towing in slack water. Rates 
as low as one-half mill per ton-mile are sometimes obtained for up- 
stream transportation of oil on this river, this being when the barges 
are loaded to 11 and 12 feet." 

As to the imports utilized in the manufactures along the Ohio River 
and its tributaries, many of these now enter New York on account of 
advantages that might be offset after the Isthmian Canal is completed 
and the Ohio River improved and New Orleans becomes a greater 
export and import city with improved coaling facilities. The exist- 
ence of such a port in close proximity to the routes of vessels passing 
through the Isthmian Canal and tJie cheap inland transportation 
within the territory tributary to the Ohio and Mississippi system 
might offset to some extent the advantages that New York now holds 
on account of the immense passenger traffic between that city and 
Europe, which traffic in itself justifies many ships taking freight for 
ballast rather than go light. (See map No. 2.) It is impracticable to 
form an estimate ot the amount of imports that could be expected via 
New Orleans. The steel manufacturing districts of the valley import 
manganese and ma^esite, etc. ; the glass industries import large quan- 
tities of clay used m making the pots in which are melted materials 
forming the glass. 

If the present information as to the extent of iron ore in the Lake 
Superior district be only approximately correct, and if the ore avail- 
able should fall under the control of a few corporations, it might not 

«See report of MaJ. F. A. Mahan, U. S. Army, retired, to the Chief of En- 
gineers, dated February 16, 1904, forwarded by the Chief of Engineers to the 
Ghairman Committee on Rivers and Harbors, United States House of Repre- 
B^tatlves, on February 29, 1904. 
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be many years before the question of importing iron ore from Cuba, 
South America, and other points is worthy of consideration. Should 
it become advisable to import such materials in large quantities, such 
importation would depend on water transportation to reach the fur- 
naces in the interior, in the same manner that the use of Lake Superior 
ore in the Pittsburg district to-day and in certain Great Lakes cities 
is contingent on water transportation on the Great Lakes. The 
growth or Pittsburg and the Lakes cities has been to a great extent 
proportionate to the depths the Government of the United States has 
made in the channels connecting the Great Lakes. 

The freight charge on sugar per ton in barge-load lots from New 
Orleans to Pittsburg in 1905-0 was approximately the same as the 
freight charge on iron ore per ton from tne Superior district to Pitts- 
burg. Farther rlown the Ohio River the freight charges would be 
less and a suitable coke supply at such places might give rise to ex- 
tensive iron and steel industries utilizing foreign ores. Either iron 
ore or pig iron could be shipped from Alabama via the Tennessee and 
the improved Ohio rivers to points in the upper Ohio Valley in the 
case of a shortage in the Lake Superior ore supply. The rail haul 
would not be greater than the haul in the Lake Superior^ district at 
the head of the Lakes and the total freight cost oi such* movement 
to the Pittsburg district should not be greater than the freight cost 
on the iron ore now shipped from the I^ke Superior district to Pitts- 
.burg. 

'^The Congress of the United States at its last session granted a 
national charter for a canal connecting Lake Erie with the Ohio River 
at Beaver, between which points there is now an annual movement of 
more than 30,000.000 tons of freight, largely iron ore and coal. Should 
this canal be constructed the Ohio River from the mouth of the canal 
at Be4iver would become a part of a line of water transportation con- 
necting the Great Lake> system with the entire Ohio Valley, and thus 
add materially to the practicability of combining in manufacture the 
raw materials of thase two great watersheds. 

The State of Ohio has appropriated money toward the improve- 
ment of its canal system connecting the Great Lakes with the Ohio 
River via the Muskingum River, indicating a still further use of an 
improved Ohio. 

Prospect ire local ronnnercc, — There is a resident population in the 
counties along the l^anks of the Ohio River of more than 3,000,000. 
A list of cities and towns immediately on the river with their popula- 
tions taken from the census of 1900 is given in Table 1, Appendix 1.^ 
There are 40 railway crossings or terminal points along the river. 
These railways could and would transport to the interior and dis- 
tribute coal, timber, grain, southern products, and especially articles 
that can be most economically manuractured on the river on account 
of water transportation of the constituent materials. One of the fii-st 
results that generally follow the improvement of a great waterway 
is a marked rail development for handling the consequent general 
business and for distributing finished products of manufacture. The 
most striking example of sucli a rail development is that between Lake 
Erie and western Pennsylvania, and from the latter to the interior, 
w^hich development largely followed and was caused to a great extent 
by the improvements on the connecting waters of the Great I^kes. 

^ See page 40. 
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While the value of reliable water transportation on the Ohio will 
probably be measured more by the traffic to tide water than by local 
traffic, it is thought that the local commerce will be large. A line of 
transportation through an agricultural country following a parallel 
of latitude would not as a rule develop large local traffic, since the 
several conmiunities traversed by this line of transportation would be 
engaged in the production of the same articles, all of which would 
seek a common market, and from which common market would be 
imported those necessities of life purchased in exchange for the com- 
modities shipped out. And a line of transportation passing through 
cities engaged in manufacture of similar articles would for the reasons 
stated above not develop a large local business. 

The Ohio and Mississippi system is peculiar in that the rivers com- 
posing this system jfliow southwest and south and consequently through 
territories producing all varieties of farm products^proaucts that 
would be exchanged between the communities living along such 
streams, thus producing local commerce. 

As referred to previously, the Ohio River in its descent from Pitts- 
burg to Cairo meets the rock exposures of several thousand feet of tlie 
earth's crust. The presence of the minerals therein contained should 
give rise to a great variety of manufacture; one community manufac- 
turing commodities that another could not manufacture, because the 
raw materials are not available and this condition should give rise to 
a large local commerce. 

As stated previously, the Board is of the opinion that its orders do 
not contemplate a thorough investigation. of the possibilities of manu- 
facture along the Ohio River, and it must of i ecessity confine its re- 
port on prospective local commerce to the general principles under- 
Iving the development of such commerce and to mentioning a few of 
tiie commodities and manufactured articles already developed that 
would likely seek a local market. 

Timber. — ^The area of marketable hard-wood timber in West Vir- 
ginia, Kentucky, and Tennessee is very large and valuable, and 
nearly all of it is on streams tributary to the Ohio River. 

Owing to the long rail haul of this timber io the populous manu- 
facturing and mining districts of eastern Ohio and Pennsylvania, 
where the demands for it are very great, its price is i ecessarily high. 
The improved Ohio would enable much of this timber to reach the 
consumer at a considerable reduction in price and at the same time 
afford a better profit to the producer in the States named. The Pitts- 
burg district for instance utilizes annually about 150,000 tons of pit 
posts in its mini'^g operations. This timber so utilized is not market- 
able for other purposes and cheap transportation would open up an 
attractive market lor timber not now used in portions of West Vir- 
ginia and Kentucky. No estimate can be made of the profitable up- 
stream movement of the higher grades of timber from the southern 
markets and fi'om the lower Miasissippi States. The demand for all 
classes of timber is, however, very strong and the upper Ohio Valley 
is thought to be one of the best markets in the country for all grades 
of tim&er. 

Agriculture. — As is well known the agricultural resources of the 
Ohio Valley are very great. The present business done via the river 
in the transportation of farm products gives, however, but a scant 
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idea of what the traffic might be in case the river was improved so as 
to afford a reliable depth throughout the year. Western Pennsyl- 
vania for instance .is a manufacturing and mining community and 
imports the greater portion of its foocistuffs. The staple products of 
the farm could on an improved river come in barge-load lots from 
Indiana, Illinois, Kentucky, and Ohio to this market. On an im- 
proved river, Ohio and West Virginia would furnish this market with 
its truck, garden, dairy, and poultry needs. liocalities in different 
latitudes would exchange farm products with each other. 

Cement. — A vein of ferriferous limestone from 2 to 16 feet thick 
is to be found covering a large area on both banks of the Ohio River 
in the vicinity of Portsmouth, Ohio, about 340 miles below the head 
of the river. Several companies have been chartered for and some 
are now engaged in the manufacture of Portland cement from this 
limestone. Cement is one of the products, like brick and building 
stone, on which transportation charges generally limit the radius of 
the area in which they can be profitably marketed. 

Suitable stone for the manufacture of Portland cement exists in 
Indiana and Kentucky and the increasing use of concrete in the gen- 
eral building operatiors of the country would indicate large ship- 
ments locally of this necessaiy material. Two Portland cement fac- 
tories have been established near Louisville, Ky., in the last two years. 

Further investigations of the geological resources would no doubt 
indicate many other items that would probably enter into local com- 
merce. Information in regard to the fluorspar industry is given in 
Appendix II, No. 17.« 

FALLS OF THE 'OHIO AND THE LOUISVILLE AND PORTLAND CANAL. 

In their original state the falls of the Ohio River constituted a 
complete obstruction to low-water navigation, which lead to the con- 
struction of a canal on the KentucW side of the river, thus giving a 
low-water passage for commerce. This canal has been enlarged and 
otherwise improved from time to time and larger locks built and its 
present rendition may be briefly described as follows: The total 
length of canal with the basin at the head and the excavated channel 
below is, approximately, 3 miles. The basin at the head is about 
8,000 feet long and 800 feet wide at the upper end, narrowing to 500 
feet at the lower. In this basin there is to be removed to complete the 
present approved project about 5,000 cubic vards of rock in ledce 
and about 29,000 cubic yards of disrupted rock. Below the basin tne 
canal for 2,500 feet gradually narrows from 325 to 210 feet and in the 
next 300 feet of length rapidly narrows to 90 feet. The narrow part 
of the canal is 1 mile long, below which there is a basin 200 feet wide, 
while below the lock the channel excavated in rock is 200 feet wide. 
The present lock is a double-lift lock, each of the chambers having a 
width of 80 feet and an available length of 310 feet, the combined fift 
at low water being 26.5 feet. The gates and walls are of such height 
that the lock can not be operated at stages above 12.7 feet, upper 
canal gauge (415.704 above sea level), this being the stage at which 
upbound vessels can easily pass up over the falls. As a rule at the 
stage of 9 feet, upper canal gauge, it is necessary to use only the 
upper lift. The old 3-lift lock, built in 1825, is no longer used for 

« See page 66. 
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lockages, but is occupied bv an automatic gate or bear trap, and thus 
serves as a flushing chute for the canal. 

The dimensions of the lock chambers are such that while 6 coal 
barges can be placed in the chamber only 2 coal boats can be passed 
at each lockage. This fact, together with the narrowness of the canal, 
which does not permit an upbound boat to pass a downbound tow, 
causes more delay to the coal fleets passing this point than at any other 
point on the river. As an instance of the delays caused by insuffi- 
cient capacity of canal and locks the period from July 6 to July 17, 
1902, is taken. On July 6 tows containing a total of 461 pieces, not 
including towboats, arrived at Louisville. These were passed through 
the locks as rapidly as possible, but the last boat was not passed 
through until July 17; 213 lockages were made during this time, 
235 hours being consumed, of which 17 were devoted to other traffic. 
During the first eight days but one lift was used. From repeated 
observations made at different times when boats were promptly 
handled the capacity of the locks is about as follows: (1) Using one 
lift only, 56 coal boats or 156 coal barges per twenty-four hours; (2) 
using both lifts, 44 coal boats or 120 coal barges per twenty-four 
hours. This estimate assumes no delay in the canal itself due to pass- 
ing of other traffic; in other words, that boats oj barges are supplied 
as fast as they can be locked. 

There are two principal channels or chutes over the falls — ^the 
Indiana and the Middle — the latter dividing at its lower end, the di- 
visions being called the Kentucky Chute and Middle Chute. The 
most important of these channels is the Indiana Chute, and it is on 
this channel that all work of improvement has been done. Originally 
it was very crooked, with swift currents and whirls, filled wiui dan- 
gerous rocky points projecting from the sides and bottom. The work 
done to date has been in pursuance of a project to make this channel 
available for descending navigation drawing 6 J feet (coal barges) at 
the stage of 8 feet upper canaigauge and has consisted in the removal 
of rock ledges to deepen, widen, and straighten the channel and in 
the construction of the Wave Rock and Willow Point training dikes. 
The bulk of the work below the Louisville bridge, contemplated in 
the project, has already been done, whereas the larger part of that 
above the bridge is yet to be done. The project approved January 
31, 1890 (see Report Chief of Engineers, 1890, pp. 2217 to 2221), 
recommended that the determination of the additional work required 
above the bridge be left to a later day; accordingly a Board of 
officers submitted on December 16, 1901, a recommendation for the 
additional works required to complete the project, this recommenda- 
tion being approved December 30, 1901 (see Report Chief of Engi- 
neers for 1902, pp. 1970 to 1976). This constitutes the present ap- 
proved project and provides briefly as follows : 

(1) Submerged dam at Whirlpool Point $7,500 

(2) Raising movable dam north of canal wall 2,500 

(3) Removing old dam and building movable dam 75,000 

(4) Longitudinal contracting dikes 207,600 

(5) Submerged dams below bridge 60,000 

(6) Rock excavation 11,200 

(7) Contingencies 42,380 

Total 406, 180 
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Sufficient funds to complete item 3 have been provided and the 
work is in progress, but none of the other items have been provided 
for. 

The existing dams at the head of the falls do not completely close 
the river as there is no dam across the head of Indiana Chute. Begin- 
ning at the head of the canal the different sections of the dams arc 
as follows: (1) Three sections of Boul6 dam, total length with piers, 
etc., about 690 feet, crest at 411.004; (2) fixed concrete dam, about 
1,850 feet long, crest at 411.004; (3) Middle Chut« Boule dam, 500 
feet long, crest at 408.004; (4) fixed wooden dam, about 1,060 feet 
long, crest at 408.004; dam practically destroyed, but work is in 
progress to replace this dam by Boule dam with crest at 412.004; 
(5) Boul^ dam, 160 feet long, crest at 408.504; (6) wooden dam 
north of Indiana Chute, about 200 feet long, crest at 408.004; dam 
practically destroj^ed. On December 28, 1903, the Chief of Engineers 
forwarded with his approval a report by the local district engineer 
c^cer, upon a prelimmary examination of the " Ohio River, at the 
head of the falls at Louisville, with a view to the enlargement of the 
present dam or the construction of a new one." (See Keport Chief 
of Engineers, 1904, pp. 2702 to 2711.) As approved by the Chief 
of Engineers and th^ Board of Engineers for Kivers and Harbors, 
this project provided for the following work in addition to the work 
includea in the project for improving Indiana Chute:. 

500 feet Boul6 dam across Middle Chute— $37,500 

650 feet Chanolue dam across Indiana Clnite 130,000 

eOO feet concrete dam north of Indiana Chute 1 15,000 

Contingencies 36,500 

Total 219,000 

All of these sections of dams were to have a crest elevation of 8.0 
feet upper canal gauge, reference 411.004. This report has not yet 
been acted upon by Congress. 

The present condition of navigation past the obstructions known 
as the falls is, (1) at stages below about 7.6 feet, upper canal gauge, 
all traffic through canal; (2) ov6r 7.6 feet, down-bound packets may 
use either canal or Indiana Chute; (3) over 9.5 feet down-bounj 
tows of coal barges may use either canal or Indiana Chute; (4) 11.6 
to 12.7 feet, down-bound tows of coal boats may use either canal or 
Indiana Chute; (5) below 12.7 feet all upbound traffic uses canal; 
(()) above 12.7 feet all traffic is by open river, navijpation being then 
unrestricted. At stages below 11.5 feet the falls of the Ohio consti- 
I tute the most serious obstruction on the river to the passage of coal 
1 fleets. 

To increase the facilities for passing the falls the following work 
is deemed by the Board to constitute the most desirable plan : (1) to 
widen the narrow portion of the canal to 170 feet, thus permitting the 
passage of a down-bound tow of loaded coal boats and an upbound 
tow or empty coal boats, each tow 3 abreast; (2) to construct a new 
single lift concrete lock south of and by the side of the present lock; 
available dimensions of chamber to be 85 feet by 600 feet, thus per- 
mitting the passage at one lockage of 9 coal boats or 12 coal barges; 
(3) to create a pool above the falls with elevation of pool surface at 
412.004 (9 feet on upper canal gauge), by the replacing of the wooden 
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dam between Middle and Indiana chutes by a Boule dam with crest 
at 412.004, which work is already provided for and under way, and 
by the construction of the sections of dam recommended by the dis- 
trict engineer officer in the project approved by the Chief of En- 
gineers on December 28, 1903, with crests at 412.004 instead of 411.004, 
recommended therein, this height of crest being desirable for either 
a 6-foot or a 9-foot slack-water navigation or even if the river is not 
further improved by the slack- water method; (4) to remove the rock 
necessary to complete the widening of the basin at the head of the 
canal contemplated by the present approved project; (5) to recon- 
struct the three sections of Boule dam just north of the head of 
canal with crest at 415.704, instead of crest at 412.504, as provided for 
in present project, thus eliminating the cross current across the head 
of the canal, which current now makes it verv difficult for tows to 
enter the canal at stages between 8.0 and 12.7 feet. It is proposed to 
leave the crest of the present fixed ccmcrete dam at 411.004 to serve 
as a fixed wier for the low-water discharge of the river. The 
Board is of the opinion further that this work will increase the capac- 
ity of the canal sufficiently to render unnecessary the further im- 
provement of the Indiamt Chute, and therefore recommends that all 
work under the present adopted project not included in the above 
project of this Board be omitted. The map herewith shows the falls 
of the Ohio and the Louisville and Portland Canal with tlie works 
proposed by the Board marked thereon in red. (See map No. 3.) 

The carrying out of the work sjJecified above will give a mini- 
mum navigable depth in the canal of 9 feet and will give the fol- 
lowing conditions for navigation, (1) upbound traffic must use canal 
at all stages below 12.7 feet and the open river at all stages above ; 
(2) down-bound packets must use canal at stages below 9.0 feet, be- 
tween 9.0 and 12.7 feet, either canal or open river, above 12.7 feet the 
open river; tows of coal boats must use canal below 11.5 feet, between 
11.5 and 12.7 feet, either canal or open river, above 12.7 feet, the 
open river. References are to stages which now give such readings 
on the upper canal gauge. 

It is estimated that the cost of widening the canal to 170 feet, 
with necessary new drawbridges, purchase of land, etc., will be 
$673,000, and that the cost of the new lock, with operating machinery, 
pide walls, etc., will be $773,000. The cost of construction of the 
dams with elevations at 412.004 is estimated at $240,000. The item of 
reconstruction of the Boule dam north of canal entrance is estimated 
at $31,000 and the completion of the rock removal in the basin at 
tke head of canal at $43,000. The summary of these items is : 

Widening canal to 170 feet, etc $673, 000 

New lock and appurtenances 773,000 

Xew dams 240, 000 

Reconstrtictlng Boul€ dam at head of canal 31, 000 

Removal of rock in basin 43, 000 

Total 1, 760, 000 

The estimated cost of the items of the present approved project 
which are recommended by the Board to be omitted amounts to 
$391,180. 
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PROJECTS FOR OBTAININO DEPTHS OF 6 FEET AND 9 FEET BY LOCKS AND 

DAMS. 

Appropriations have already been made toward securing a channel 
deptn of 6 feet by locks and dams between Pittsburg and Cincinnati 
and much work has already been done in that direction. The fol- 
lowing table shows what has already been accomplished and what 
remains to be done to provide a depth of 6 feet between Pittsburg 
and Cairo: 



Dam 

No. 



la 
2a 
» 

66 

6( 

7 

8 

9 
10 
11 
12 
18 
14 
16 



Dis- 
tance 
from 
Pitts- 
burg. 



Miiet. 

4.7 

9.06 

10.86 

18.56 

28.9 

28.8 

86.9 

46.08 

59.68 

65.38 

76.8 

87.0 

95.76 

115.0 

138.0 

16 I 1<^.3 

17 179.3 
191.4 
205.0 
219.8 
229.6 
242.5 
266.4 



287.7 
309.0 

320.1 
339.0 
358.6 

391.4 
4.31.0 
458.3 
481.3 

510.0 
540.0 
604.0 

680.2 
676.3 
740.5 
768.6 

804.8 

844.8 
874.5 
900.8 
937.3 



Eleva- 
tion, up- 
perpool 
surface. 



708.0 

699.875 

692. 184 

684.898 

676.752 

668.264 

661.1 

663.7 

646.3 

638.9 

631.5 

628.2 

617.8 

608.0 

599.2 

688.4 

678.4 

569.4 

561.0 

650.0 

640.6 

532.4 

624.15 

618.4 
604.8 

495.5 
487.6 
480.0 

472.6 
462.0 
452.0 
441.0 

430.8 
421.4 
412.0 

880.0 
3(>9.0 
367.6 
348.0 

387.0 

826.0 
316.4 
306.0 
296.0 



46 962.0 285.0 
Telephone line 



Total. 



Eleva- 
tion, 
lower 
lock sill. 


Eleva- 
tion, Sill 
of navi- 
gable 
pass. 


690.285 


690.876 


682.63 


683.18 


674.89 


676.89 


667.26 


667.76 


659.26 


661.26 


654.608 


656.119 


645.7 


647.7 


687.3 


640.8 


630.9 


682.9 


628.5 


626.6 


615.1 


618. 1 


609.8 


611,8 


601.0 


602.8 


691.2 


693.2 


680.4 


583.8 


670.4 


578.0 


661.2 


568.4 


668.0 


566.0 


542.0 


545.6 


632.6 


586.2 


524.4 


528.0 


516.0 


519.0 


606.4 


509.4 



496.8 
487.6 

479.6 
4T2.0 
464.5 

464.0 
444.0 
433.0 
422.8 



500.0 
490.8 

488.8 
475.7 
468.2 

467.1 
446.6 
436.6 
427.3 



418.0 : 416.0 
404.0 I 406.0 
374.056 , 408.0 



861.0 
349.6 
840.0^ 
329.6 

318.0 

307.4 
298.0 
288.0 
277.0 

267.0 



864.6 
353.6 
342.2 
332.6 

321.6 

310.6 
800.0 
290.6 
280.6 

269.6 



Already 
appro- 
priated. 



Approprla- 
uon re- 
quired to 
complete. 



$23,000 
460,000 



460,000 

'ni'ooo 



655,000 
25,000 



185.000 I 



650,000 



76,000 



81,094,800 

711, .■>9ft 

1,200,000 

1,200,000 

658,093 

1,280,000 

862,964 

1,100.000 

1,100.000 

1,240,000 

1.51,814 

825,000 

1,280,000 

1,200,000 

1,100,000 

1,100,000 

965,000 

1,200,000 
1,240,000 

1,240,000 
1,280,000 
1,360.000 

1,280.000 

1,440,000 

. 1,280,000 

500.000 

1,200,000 
1,400,000 
1.760,000 

1,450,000 
1,476,000 
1.710,000 
1,980,000 

1,840,000 

1,880,000 
2,180,000 
1,348,000 
2,780,000 

2.260,000 
310,000 



Location. 



Davis Island. 

Merriman bar. 

Rewickley, Pa. 

Economy, Pa. 

Freedom, Pa. 

Beaver River. 

Georgetown, W. Va. 

Near East Liverpool, Ohio. 

Browns Island. 

Above Steubenville, Ohio. 

Wellsburg. W.Va. 

2J miles above Wheeling, W. Va. 

Bellaire, Ohio. 

Near Fish Creek Island. 

Siaterville, W.Va. 

Above Cnrpenters bar. 

8 mile.s below Muskingum River. 

Below Little Hocking River. 

6 miles below Big Hocking River. 
! Ravenswood, W. va. 

Millwood. W. Va. 
I 7 miles below Letarts Falls. 

U miles below Kanawha River 
(now No, 18). 
I Below Little Guyandot. 

4 miles below Guyandot, Hunt- 
ington, W. Va. 

4 miles below Big Sandy River. 

Jcanette shoals. 

3 miles below Scioto River. Ports^ 
month, Ohio. 

Wrightsville, Ohio. 

Wellsburg. Ky. 

9i miles above Cincinnati, Ohio. 

13 miles below Cincinnati (novi 
No. 37). 

Gunpowder bar. 

3 miles above Carrollton, Ky. 

Louisville and Portland Canal. 
Louisville. Ky. 

3 miles below Salt River. 
Alton, Ind. 

2 miles above Rockport, Ind. 
4i miles above Newburg, Ind.; 11 

miles above Green River. 
25 miles below Green River: 6 

miles below Henderson, Ky. 

4 miles below Wabash River. 

11 miles below Tradewater River. 
Bay City, 111. 

Little Chain, 18 miles below Ten- 
nessee River. 
Mound City. 111. 



50,962,266 



a Completed. 



6W1U be completed in 1907. 
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The following table gives data, similar to that given above, for a 
channel depth of 9 feet between Pittsburg and Cairo: 



Dis- 
j^„ i tance 
^^1 from 
"O- Pitts- 
burg. 



la.. I 
2a.. 
86. J 
4b.. 
56.. 
6.... I 
7.... 
8,... 
9.... 

10.... 

11,... 

12.... 

18.... 

14.... 

15.... 

16.... 

17.... 

18.... 

19.... 

20.... 

21.... 

22.... 

23.... 

24.... 

25.... 



27... 
28... 



29.... 
30., 



320.1 
3S9.0 
31.... 858.6 



I 388.4 
' 396.6 
, 431.0 

449.8 
I 460.0 

481.3 



17.. 



».... 608.3 
89.... «».0 
40 . I 562.8 



41.... 

42.... 
43 .. 
44,... 
46..., 
46..., 
47..., 

48... 



80.. 
51.. 



Eleva- 
tion, 

upper 

pool 

surface. 



MOea. 
4.7 
9.05 
10.86 
18.66 
23.9 
28.8 
36.9 
46.08 
65.6 ' 
63.5 
76.8 
87.0 
95.76 

114.0 , 

129.0 

146.4 

167.4 

179.3 

191.4 

201.4 

213.8 

220.0 

229.6 ' 

241.5 : 

260.0 

274.0 I 
288.5 I 
309.0 I 



604.0 

I 624.5 
652.6 
660.3 
700.1 
748.5 
772.0 

804.8 



' 859. 15 
I 876.8 



703.0 

699.875 

692.184 

684.393 

676.752 

668.264 

662.0 

655.7 

649.3 

641.9 

633.5 

626.2 

617.8 

610.9 

602.2 

594.4 

586.6 

578.4 

672.6 

664.5 

556.0 

560.0 

543.6 

536.5 

528.5 

519.5 
613.5 
507.1 

498.5 
490.5 
483.0 

475.5 
468.0 
461.0 
455.0 
449.0 
441.1 

483.3 
426.0 
418.0 

412.0 

383.0 
376.6 
370. 2 
363.8 
355.4 
347.0 

338.0 

829.0 
320.0 
812.0 



308.0 
294.0 



52... .1912.5 
M;... 947.0 

54]".. I 962.0 '. 287.0 
Telephone line 



Eleva- 
tion, 
lower 



Eleva- 
tion, 
Bill of 



10CK8111. blepass. 



I 



690.285 

682.63 

674.89 

667.25 

659.26 

652.5 

644.7 

687.3 

630.9 

622.5 

615.1 

606.8 

601.0 

591.2 

583.4 

675.6 

567.4 

561.2 

553.5 

545.0 

539.0 

582.6 

524.5 

517.5 

508.5 

502.5 
496.1 
487.5 

479.5 
472.0 
464.5 

457.0 
460.0 
444.0 
438.0 
430.1 
422.3 

415.0 
407.0 
401.0 

372.0 

365.6 
369.2 
352.8 
344.4 
336.0 
327.0 

318.0 

809.0 
301.0 
292.0 

283.0 
276.0 

267.0 



690.875 

683.13 

675.39 

667.75 

661 26 

655. 119 

647.6 

640.8 

683.9 

626.6 

618.1 

610.8 

602.8 

594.6 

686.8 

579.0 

571.2 

563.4 

557.1 

549.1 

542.0 

636.0 

528.4 

520.6 

513.8 

506.8 
498.3 
491.7 

488. 1 
475.7 
468.2 

460.8 
453.6 
446.0 
440.0 
438.6 
427.3 

417.9 
410. 6 
403.6 

403.0 

367.6 
361.2 
354.8 
348.4 
340.4 
331.6 

322.6 

318.6 
804.6 
296.6 

287.6 
278.6 

271.6 . 



Already 
appro- 
priated. 



923,000 
460,000 



460,000 
'7i2,'666 



655,000 
25,000 



185,000 



Appropria- 
tion re- 
quired to 
complete. 



560,000 



76,000 



Total 68,781,488 



970,000 
1,094,800 

746,596 
1,100,000 
1,240.000 

698,093 
1,320,000 

398,000 
1,100,000 
1,200,000 
1,200,000 
1,240,000 

177,000 

825,000 
1,280,000 
1,200,000 
1,200,000 
1,200.000 
1,200,000 
1,150,000 

965,000 
1,240,000 
1,240,000 

1,240,000 
1,280,000 
1,320,000 

1,380,000 
1,240.000 
1.440,000 
1,440,000 
1,440,000 
500,000 

1,240,000 
1,450,000 
1,620,000 

1,760,000 

1,360,000 
1,480,000 
1.280,000 
1,580,000 
1,720,000 
1,720,000 

1,840,000 

1,640,000 
1,480,000 
1,584,000 

2,248,000 
2,800,000 

2,260.000 
810,000 



Location. 



Davis Island. 
Merriman bar. 
Se wick ley. Pa. 
Economy, Pa. 
Freedom, Pa. 
Beaver River. 
Georgetown. W. Va. 
Near East Liverpool, Ohio. 
New Cumberland, W. Va. 
Browns Island. 
Wellsburg, W. Va. 

24 miles above Wheeling, W. Va. 
Bellaire, Ohio. 

Near Fish Creek Island. 
New Martinsville, W. Va. 
Near Petticoat Ripple. 
Below Carpenters bar. 

8 miles below Muskingum River. 
Below Little Hocking River. 
Below Big Hocking River. 
Portland, Ohio. 
Ravenswood, W. Va. 
Millwood, W. Va. 

6 miles below Letarts Falls. 
4 miles above Point Pleasant, 
W. Va. 

9 miles below Kanawha River. 
Below Little Guyandot River. 

4 miles below Quyandot River, 
Huntington. W. VV 

4 miles below Big Sandy River. 

Jeanette shoals. 

3 miles below Scioto River, Ports- 
mouth. Ohio. 

Rome, Ohio. 

Manchester, Ohio. 

Well.sburg. Ky. 

New Richmond, Ohio. 

8 miles above Cincinnati, Ohio. 

13 miles below Cincinnati, Cul- 
lums Ripple. 

14 miles below Big Miami River. 
Florence, Ind. 

9 miles below Kentucky River, 
near Madison, Ind. 

Louisville and Portland Canal, 
Louisville, Ky. 

3 miles above West Point, Ky. 
New Amsterdam. Ind. 
Leavenworth, Ind. 

Holts bar. 

4 miles above Owensboro, Ky. 
NewbuTg, Ind., 7 miles above 

Green River. 

25 miles below Green River, 6 miles 
below Henderson. Ky. 

8 miles below Mount Vernon, Ind. 

19 miles below Wabash River. 

14 miles below Tradewater River, 
near Shawneetown, III. 

8 miles below Cumberland River. 

Grand Chain, 23 miles below Ten- 
nessee River. 

Mound City, 111. 



a Completed. 



b Will be completed in 1907. 
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An accurate estimat^^ of the cost of a lock and dam can be made 
only from an accurate topographical survey of the projx)sed location, 
with borings to determine the character of the foundations. The sur- 
veys so far made on the Ohio permit therefore only a general estimate 
of the cost of the locks and dams shown in the above projects. Basing 
prices upon those obtained at the dams now under construction and 
the increased cost to the United States by the application of the eight- 
hour law to such work, the cost of a dam about 1,000 feet long, having 
a navigable pass, weir, and bear trap, and a lock 600 feet long and 
110 feet wide of the same type as heretofore constructed, may be esti- 
mated in the following manner : 

iSnrvey and purchase of site $30, 000 

IFoundations and masonry of lock 465,000 

■ Gates and operating machinery 60,000 

[Dam 555,000 

[Dredging entrances of lock and in pool above 50,000 

I Buildings ( lo<'k-keeiiers' dwellings, power house, storehouses, etc.).. 40,000 

Total 1,200,000 

The above estimates are based upon locjks of the same size for all 
of the dams, because it is believed that the 600- foot lock will meet the 
requirements of slack-water navigation at all points in the river. An 
exception has been made, however, as stated m another place in this 
report, of the lock at the Louisville and Portland Canal. 

While it is possible to construct and have ready for use a lock and 
dam in three years — that is, one year for the survey and purchase of 
the site and two years for the construction of the* lock and dam — 
actual experience at the dams constructed or under construction has 
shown that a period of five years must be allowed, divided as follows : 
One year for survey and purchase of site, two years for construction 
of the lock, and two years for construction of the dam, for necessary 
dredging, insitallation of gates and machinery, and construction of 
builaings. 

The funds required from year to year and the number of dams re- 
quired to be under construction at the same time in order to complete 
tiie system within a definite period may be readily estimated. 

The order in which the dams are constructed is a matter for con- 
sideration. The object of the improvement — that is, to provide a 
constant depth from one end of the river to the other — will only be 
accomplished by the construction of the entire system; but since it 
is improbable tliat appropriations will be made for the simultaneous 
construction of all the locks and dams it is thought that the greatest 
immediate benefit will follow the remodeling and completion of the 
dam system at Louisville, Ky., thus adding about one hundred days 
to the 9-foot natural navigation from Portsmouth to Cairo : that next 
in importance is the construction of a lock and dam below the mouth 
of Green River and one below the mouth of the Kanawha, thus giving 
a needed outlet to a portion of the Kentucky and West Virginia coal 
fields, and that then the locks and dams be built serially down- 
stream — commencing with Lock No. 7. 

For the proper control of a series of movable dams there is required 
a telephone line connecting the dams with each other and with gauge 
observers at some distance above the head of the series and above the 
mouths of large tributaries, for the purpose of giving warning of the 
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approach and passage of floods. A telephone system of this nature 
is now in use on the Kanawha River and is indispensible. It is esti- 
mated that such a line connecting the dams in the above projects 
would cost $310,000. 

It is estimated that the average cost of maintenance of a lock and ^ 
dam will be $15,000 per year, this amount covering the salaries of the \ 
lock force and the co§t of repairs and renewals. 

COMPARATIVE BENEFITS — 6-FOOT AND 9-FOOT DEPTHS. 

if the difference in the ton-mile transportation cost on a 6 and on a j 
9 foot depth in the same canalized stream was known, and if the total / 
ton-mile freight movement was also known, it would be an easy/ 
matter to determine, from an economical standpoint, which of the twa 
depidis should be made. 

^While it is impracticable to determine the expected commerce on aj 
canalized Ohio Kiver, it is practicable to determine approximately) 
the ratio of transportation costs, assuming the depths in question. 

There are two types of barges now in use on the Ohio JRiver draw- 
ing about 6 and 8 feet, respectively. Witli the actual experience, 
iitmzin^ such barges as a basis, and assuming that one company is 
required to transport annually to certain destinations a fixed amount 
of coal or similar freight, the following comparative calculations 
result: 

6-FOOT DEPTH. 

Towboats are assumed as leaving Pittsburg with a tow of 10 bar£;es. 
This tow is doubled after passing the Bellaire bridge — ^96 miles below 
Pittsburg. The speed of a boat and tow from Pittsburg to Bellaire 
is taken at 4 miles per hour and from Bellaire to Louisville, a distance 
of 503 miles, at 3.53 miles per hour. Fifty minutes is allowed for 
passing each lock above Bellaire and one and one-half hours below 
BeUaire. Barges are 180 feet long and 26 feet wide, with an actual 
draft of 5J feet and a cargo of 670 tons. Three hundred and thirty- 
five running days are assumed in a year, one week is allowed for load- 
ing and one week for unloading bar^, empty barges to be returned 
to original points of departure. Under the aliove conditions it would 
require the following plant to transport annually 3,500,000 tons of 
coal or similar freight from Pittsburg to Louisville : 

Pittsburg to Louisville. 

Above BeUaire: 

2 steamers, at $60,000 $120,000 

2 steamers, at $90,000 180,000 

31 steel barges, moving, at $6,500 201,500 

Below Bellaire: 

12 steamers, at $90,000 1,080,000 

186 steel barges, moving, at $6,500 1, 209,000 

250 steel barges, in reserve, at $6,500 1,625,000 

dost of plant 4, 415, 500 

5 per cent interest 220, 775 

12 per cent depreciation 529, 860 

Maintenance of 2 small steamers, at $30,100 60,200 

Maintenance of 14 large steamers, at $52,000 728, 000 

Annual expense 1,538,835 

26117— H. Doc. 492, 60-1 8 
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Freight cost i)er ton of coal, Pittsburg to Louisville, 43.97 cents, per ton-mile 
rate, 0.073 cent. 

Pittsburg to Cairo, 

Above Bellaire: 

2 steamers, at $t)0.000 $120,000 

2 steamers, at $90,000 180,000 

31 steel barges, moving, at $6,500 201,500 

Below Bellaire: 

20 steamers, at $90,000 1,800,000 

306 steel barges, moving, at $6,500 1, 989, 000 

250 steel barges, in reserve, at $6,500 1,625,000 

Cost of plant 5,915,500 

6 per cent Interest 295, 775 

12 per cent depreciation 709, 860 

Maintenance of 2 small steamers, at $30,100 60, 200 

Maintenance of 22 large steamers, at $52,000 1, 144, 000 

Annual expense 2,209,836 

Freight cost [)er ton of coal delivered at Cairo, 63.14 cents ; per ton-mile rate, 
0.0653 cent. 

Pittshurg to New Orleans. 

Freight cost per ton of coal delivered at Cairo, 63.14 cents. 
"Necessary plant between Cairo and New Orleans: 

15 steamers, at $120,000 $1, 800, OOO 

274 steel barges, moving, at $6,500 1,781,000 

110 steel barges, in reserve, at $6,500 715,000 

Cost of plant 4,296,000 

5 per cent interest 214, 800 

12 per cent depreciation— 515, 520 

Maintenance of 15 steamers, at $62,000 930,000 

Annual expense 1,660,320 

Freight cost per ton of coal from Cairo to New Orleans, 47.44 cents. 

Summary, Pittsburg to New Orlear^s, 

Freight cost per ton of coal from Pittsburg to Cairo _ $0. 6314 

From Cairo to New Orleans .4744 

From Pittsburg to New Orleans 1. 1058 

Per ton-mile rate from Pittsburg to New Orleans, 0.0547 cent. 

9-FOOT DEPTH. 

Pittsburg to Louisville. 

Barges are assumed as 180 feet long and 26 feet wide, with an actual draft 
of 8i feet and a cargo of 1,105 tons. Other assumptions are the same as for 
the 6-foot depth except cost of boats and barges. 
Necessary plant: 
Above Bellaire — 

2 small steamers, at $65,000 $130, 000 

1 large steamer 100,000 

18 steel barges, moving, at $7,000 126,000 

Below Bellaire — 

8 large steamers, at $100,000 800,000 

112 steel barges, moving, at $7,000 784,000 

151 steel barges, in reserve, at $7,000 1,057,000 

Cost of plant 2, 997, 000 
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6 per cent Interest $149,850 

12 per cent depreciation 359,640 

Maintenance of 2 small steamers, at $30,600 ^ 61, 200 

Maintenance of 9 large steamers, at $55,000 495, 000 

Annual expense 1,065,690 

Freight cost per ton of coal delivered at Louisville, 30.45 cents. Ton-mile 
rate, 0.0508 cent. 

Pittsburg to Cairo. 

Necessary plant: 

Above Bellaire — 

2 small steamers, at $65,000 $130,000 

1 large steamer 300,000 

18 steel barges, moving, at $7,000 126, 000 

Below Bellaire — 

13 large steamers, at $100,000 1,300,000 

186 steel barges, moving, at $7,000 1, 302, 000 

151 steel barges, in reserve, at $7,000 1,057,000 

Cost of plant 4, 015, 000 

6 per cent interest 200, 750 

12 per cent depreciation 481,800 

Maintenance of 2 small steamers, at $30,600 61, 200 

Maintenance of 14 large steamers, at $55,000 770,000 

Annual expense 1, 513, 750 

Freight cost per ton of coal, Pittsburg to Cairo, 43.25 cents. Ton-mile rate, 
0.0447 cent. 

Pittsburg to New Orleans. 

Freight cost per ton of coal, Pittsburg to Cairo, 43.25 cents. 

Necessary plant between Cairo and New Orleans: 

10 steamers, at $130,000 $1, 300, 000 

166 steel barges, moving, at $7,000 1,162,000 

67 steel bargfes, in reserve, at $7,000 469, 000 

Cost of plant 2, 931, 000 

6 per cent interest 146, 550 

12 per cent depreciation 351, 720 

Maintenance of 10 steamers, at $65,000 650,000 

Annual expense 1, 148, 270 

Freight cost per ton of coal. Cairo to New Orleans, 32.81 cents. 

Summary, Pittsburg to New Orlcatis. 

Cents. 

Freight cost per ton of coal, Pittsburg to Carlo 43.25 

Cairo to New Orleans 32.81 

Pittsburg to New Orleans 76.06 

Ton-mile rate, Pittsburg to New Orleans, 0.0376 cent 

In the plant assumed for both depths only steel barges are con- 
sidered. This increases materially the cost of the operating plant. 
The increasing price of timber and the unsuitableness. of the present 
1,000-ton barge for any upstream traffic seems to justify the change. 
Earnings on any upstream freight however are not considered. 

The above calculations indicate that the cost of transportation on 
a 6- foot depth is to that on a 9-foot as is 3 to 2, approximately. The 
calculated n-eight costs even for the commodities assumed are thought 
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to be iower than such costs will be in practice, since a constant supply 
and demand will never exist 

vThe average transportation cost for all classes of freight, moved 
either upstream or downstream, can not be calculated from any data 
available, but will of course be larger than that indicated. It is, how- 
ever, thought safe to conclude that the difference between freight cost 

I per ton-mile on a 9-foot depth and a 6-foot depth will generally be 

II greater than two-tenths of a mill.* The average difference under 
^ actual conditions may be double this amount or more. 

Under the assumption that the canalized dei)th on the Ohio will 
/fix the draft of boats carrying Ohio Valley freight to New Orleans 
and taking the prospective commerce at 13,000,Sxi tons, about that 
j now existinff, and considering one half of this local and the other 
half through freight, and applying a haul of 400 miles to the local 
and 1,500 miles to the through freight, the following minimum an- 
nual saving in freight costs, utilizing a 9-foot instead of a 6-foot 
idepth, is indicated— $2,280,000. This saving will of course vary 
•with the amount and character of freight transported. Considering 
that a commerce of 13,000,000 tons has been developed on the Ohio 
Biver in its present state and bearing in mind that there are only 
about seventy-nine days annually that boats of S^-foot draft can 
leave Pittsburg, Pa., and only about ninety-seven days per year that 
duch boats can pass Louisville, Ky., and that a material part of the 
:^eight transported will be high class freight, it is thought that the 
ultimate annual saving on a depth of 9 feet instead of 6 feet would 
be several times the amount stated above. 

The estimated difference in first cost between the 6- foot and 9-foot 
projects is $12,688,034. 

DRBDOINQ. 

Among the duties assigned by law to the Board is the following : 

♦ • ♦ They shall also examine the said river from the mouth of Green 
Biver to Cairo, with a view to determining whether an increased depth can be 
maintained by the Tise of dredges. 

The Board assumes that by the words " increased depth " is meant 
6 or 9 feet at ordinary low water, depending upon which depth 
project may be selected lor the river above the mouth of Green River. 

It has made a personal examination of this portion of the river by 
a daylight trip from Evansville to Cairo, and the survey made under 



* Summary of atatemenis of coat of freight traiMportaiion on Ohio and MiaaiaaiptH rlvera, 
on t?ie baaia of a conatant aupply and demand (a minimum of S^SOO/fOO tona of coal or aimi- 



iar freight per annum ia aaaumed). 



Towing in fleets of baigea. 


Miles. 


Freight 

cost per 

ton. 


Freight 

cost per ton 

per mile. 


Fittsboig to Louisville, river improved to 6-foot depth 


609 
599 
967 
967 
2,021 
2,021 


48.97 
80.45 
68.14 
43.25 
110.56 
76.06 


0.078 


Pittsbuig to Louisville, river improved to Moot depth 


.060S 


Pittsburg to Cairo, river improved to 6-foot depth . .' 


.0688 


Pittsburg to Cairo, river Inaproved to 9-foot depth 


.0447 


Pittsbuig to New Orleans, Ohio River, improved to 6-loot depth 

Pfttsbnig to New Orleans, Ohio River, improved to Moot depth 


.0547 
.0876 
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its direction has also covered this reach. While the time and funds 
at the command of the Board have not been as great as is desirable, 
sufficient data have been obtained upon which to base an approximate 
estimate of the first cost and cost oi maintenance of a dredging plant 
such as it is thought may be adequate to maintain 6 or 9 feet depths, 
assuming that the physical characteristics of this part of the river 
are generally similar to those of the Mississippi Kiver from St. Louis 
to Memphis and below and based upon the experience there gained 
in maintaining a 9-foot channel. This assumption however is some- 
what arbitrary, from the fact that in the Ohio there are a good many 
hard gravel bars, with possibly rock substrata that may require blast- 
ing, so that before the final adoption of a dredging project this latter 
point would have to be definitely determined by borings, for making 
which the Board had no available funds. 

Experience with gravel bars in the upper Ohio and to some extent 
on the lower river seems to indicate that when channels are once 
dredged they remain open for at least one season. 

Were all the bars below Green Eiver of gravel and susceptible of > 
permanent improvement, it is doubtful whether it would be advisable | 
to cut through them for fear of draining off the water in the succes- 
sion of pools which these bars make and thus lowering the low-water ' 
slope, the low-water discharge from the canalized portion above being , 
insufficient to maintain the present low-water line under such new j' 
conditions. This result mignt be obviated by building lateral spur \, 
dikes on the dredged bars, to equalize the low-water discharge sec- \\ 
lions; but this method is expensive in first cost and maintaining and ^^ 
locally uncertain in results, besides creating high velocities in the 
cuts, militating against the upstream traffic and making that down- 
stream more hazardous. These dikes would also create obstructions 
that would be objectionable at half stages and below and might even / 
to some extent affect higher stages. 

rFor this reason and based upon the history of dredging operations, \ 
as shown in paper herewith,^* marked " Appendix I v ," the Board is \ 
of the opinion tnat no project for permanent improvement by dredg- ^ 
ing is practicable. 

Whether annual hydraulic dredging through, shifting bars as the 
river approaches its lower stages is practicable and worthy of con- 
sideration will now be discussed. 

By this method the material is pumped out from along the desired 
channel and thrown to one side by water transportation through pipe 
lines, the deposited material tending to ecjualize the cross-sectional 
area, while creating no permanent obstruction, and most of the chan- 
nels thus obtained Deing only available for the one season or part of 
the season of low water, it often being necessary to dredge more than 
once along the same cut. 

What effect these cuts will have on lowering the low-water slope 
has not yet been determined on the Mississippi River by actual slope 
measurements, but as far as other observations can determine the 
effect is inappreciable. 

From the Green River to Cairo is 190 miles, with an average fall 
in the low-water slope of 3.726 inches to the mile, slightly greater 
than the average fall from Evansville to Cairo, which is 3.49 inches 
to the mile. 

<* See page 90. 
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In this distance there are fifty-seven 6-foot bars, and eighty 0-foot 
bars — that is, elevations of the river bed over which at low water 
there is less than 6 and 9 feet, respectively. 

The total length of the 6-foot bars is 31 miles, with a vertical sec- '"' 
tion of 309,750 square feet. For cuts through these bars to' give 6 
feet depth, having a bottom width of 250 feet, and 10 per cent added 
for side slopes and extra depth to allow for back settlement, will re- 
quire the removal of 3,154,861 cubic yards of material. 

The total length of the 9-foot bars is 61 miles, with a vertical 
section of 941,500 square feet. For cuts through these bars to give 
9 feet depth, having a bottom width of 250 feet, and 15 per cent 
added for side slopes and extra depth to provide for back fill, will 
require the removal of 10,025,231 cubic yards of material. 

u'he removal of the above 3,154,861 cubic yards for a 6-foot depth 
,and of the 10,025,231 cubic yards for a 9-foot depth could be accom- 
plished at 15 cents a cubic yard, making the cost of the 6-foot channel 
$473,229.15, and of the 9-*foot channel, $1,503,784.65— not unreason- 
able sums considering the magnitude of the work and the resulting 
benefit to navigation, if there could be any assurance of permanency 
and of the preservation of pool levels without auxiliary works. 

As already said, however, no such results can be expected v and the 
other dredging alternative must be considered, viz, annual removal 
of sufficient material to open up 6 or 9 foot channels over the many 
bars where permanent improvement is not practicable or desirable. 

The data at hand do not enable the Board to determine how much 
of the above material will have to be removed annually, except in a 
most general way, but from what can be learned as to the composition 
and characteristics of the bars it will be unsafe to assume that less 
than the entire amounts above mentioned, respectively, will have to 
be removed annually, assuming that the water falls each year to the 
same low-water plane. This will not be the case as a fact, and there 
may be two or more years in succession when there will be higher low 
water and in which years the amount of material to be removed may 
be greatly reduced! but nevertheless it will be necessary to provide 
and keep ready for action a plant entirely adequate to aeal with the 
lowest low watei| 

The questions Ihen are — 

1. VVnat amount of hydraulic dredging plant will be needed to 
move annually 3,154,861 cubic yards of material, distributed over 31 
miles of bars, for a 6-foot channel, and 10,025,231 cubic yards of 
material, distributed over 61 miles ox bars, for a 9-foot channel ? 

2. What will be the first cost of these plants, respectively? 

3. What will be the annual cost of their maintenance and opera- 
tion? 

Two papers setting forth briefly the experience as to hydraulic 
dredging for the removal of bars to improve low-water navigation 
on the Mississippi Kiver, both above and below Cairo, with details of 
first cost, cost of repairs and renewals and of operation and results 
obtained, accompany this report, marked Appendix V and Appendix 
VI, respectively.* 

The results of the Mississippi River work were obtained by working 
a dredging plant continuously throughout each twenty-four hours with 
2 crews, until the bar had been cut through to full depth and width. 

a See pages 104 and 106. • 
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This is the most economical, and in fact the only practicable way to 
successfully attack these bars. Under recent decisions and interpre- 
tations, however, of the eight-hour law 3 crews for eight hours' work 
each will have to be subsisted and paid, increasing the cost of labor 
60 per cent. 

With this taken into consideration and from the data presented in 
these papers the following conclusions are reached : 

For the 6-foot project. — 1. That 8 well-equipped hydraulic dredg- 
ing plants of the maximum capacity designed lor use on the Missis- 
sippi River above Cairo will be required to maintain in the Ohio 
River from the Green to Cairo, a 6-foot boat navigation through the 
shifting bars. 

2. That one such plant will cost $200,000, making $1,600,000 for the 
eight. 

3. That the annual cost for the maintenance and operation of each 
plant will be $27,000, making $216,000 for the eight. 

As the life of a plant can not be safely taken at more than twenty 
years, 5 per cent of first cost must be allowed for deterioration ana 
$80,000 be added to the last figure, making the annual cost of main- 
taining a 6-foot channel $296,000, which represents a capitalization of 
$7,400,000 at 4 per cent per annum. 

The 6-foot project therefore will require a primary expenditure ofl 
$1,600,000, with an annual outlay of $296,000. ^ \ 

For the 9'foot project. — 1. That 20 well-equipped hydraulic dredg- 
ing plants of the maximum capacity designed for use on the Missis- 
sippi River below Cairo will be required to maintain in the Ohio 
River from the Green to Cairo a 9-foot navigation. 

2. That one such plant will cost $250,000, making $5,000,000 for the 
twenty. 

3. That the annual cost for the maintenance and operation of each 
plant will be $30,000, making $600,000 for the twenty. 

Adding 5 per cent of first cost for deterioration, viz. $250,000, and 
the annual cost of maintaining a 9-foot channel will be $850,000, 
which represents a capitalization of $21,250,000, at 4 per cent per 
annum. 

The 9- foot project therefore will require a primary expenditure of I 
$5£00j0nfl; with ftiLannual outlay of $600,000. 

vTKeserious objection lb any afedging project for maintaining the\ 
desired depths is the lack of permanency and the immense plant! 
needed to obtain quick results at critical times,. all of which plant! 
lies idle at ^reat expense the greater part of the year and much of I 
which may he idle for several years, due to the eccentricities of the I 
low-water stages. 

The first cost of the canalization of the Ohio River from the Green 
to Cairo for the 6-foot project is estimated at $12,268,000 and the 
annual outlay for operation and maintenance at $90,000. 

The first cost of the canalization of the Ohio River from the Green 
to Cairo for the 9-foot project is estimated at $13,852,000 and the 
annual outlay for operation and maintenance at $105,000. 

In conclusion, as to dredging, the Board is of the opinion that ani 
increased depth up to 6 feet can be maintained by dredges from the! 
inouth of Green River to Cairo, but that it is not economically prac-l 
ticable by dredges to maintain a 9-foot depth over this reach of riven: 
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BBGOMMBNDATION. 



The project above outlined for securing a depth of 6 feet by canali- 
zation provides for 32 locks and dams between rittsburg and Culluins 
Bipple near Cincinnati, which is 5 less than the number proposed in 
the original project outlined in House Document No. 122, Fifty-fifth 
Congress, third session, and No. 336, Fifty-seventh dongress, first 
session. The project for 9 feet however requires 37 locks and dams, 
the same numoer as that called for in the original project It is 
believed by the Board that the probable demands of traflSc present or 
prospective can not be provided for by any other plan of improvement 
not having locks and dams or having a less number of locks and dams 
X than those proposed by the Board. 
Xv In view of the enormous interests to be benefited by continuous 
navigation on the Ohio River and the great development which may 
fce expected from such increased facilities the Boara is of the opinion 
(that the Ohio River should be improved by means of locks and mov- 
jable dams to provide a depth of 9 feet from Pittsburg to Cairo. 

The Board desires to express its high appreciation of the work 
done under its direction by Captain Burgess, the recorder. 

All of which is respectniUy submitted. 

D. W. LOCKWOOD, 

Colonel^ Corps of Engineers. 

E. H. RUFFNER, 

Colonel^ Corps of Engineers, 
Clinton B. Sears, 
Lieut. Col,^ Corps of Engineers. 
Geo. a. Zinn, 
Major ^ Corps of Engineers. 

Wm. L. Sibert, 
Major ^ 'Corps of Engineers. 
H. Burgess, 
Captain^ Corps of Engineers^ Recorder. 
Brig. Gen. A. Mackenzie, 

Chief of Engineers.^ V. S. A. 

Note. — For report of the Board of Engineers for Rivers and Har- 
bors see page 110. 



APPENDIX I. 

commercial statistics. 

Table 1. 

This table includes all cities and incorporated towns on the Ohio River with 
populations taken from the census of 1900. The columns showing freight move- 
ment are for 1905, the figures being furnished principally by the Ohio Valley 
Improvement Association, having been collected by the agents of that associa- 
tion from boat agents, principal manufacturers and shippers and other sources. 
The secretary of the association, Gapt. J. F. Ellison, of Cincinnati, states : *' In 
presenting the figures of the various towns and small landings along the river 
it is proper to say that, in the opinion of the writer, who has been connected 
lor thirty years with the traflftc of the Ohio River, some of the figures presented 
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show that they are exaggerated, while others are underestimated. It is further 
the belief of the undersigned that the figures as a whole can be considered as 
fairly accurate." 

Where the columns for freight movement are not filled out the omission is 
due to the Inability of the Board to obtain reliable statistics. The total freight 
movement obtained by taking the sum of the figures entered in the last column 
^yes & t&ir idea of the total freight movement of the river, although a consider- 
able amount appears in this table twice, being reported as sent at one place 
and received at another. 



Place. 



PENNSYLVANIA. 



Pittsburg.. 
Allegheny. 

Elliott 

Bellevue .. 
Coraopolifl. 

Baden 

Freedom .. 
Rochester . 
Beaver 



East Liverpool . . 

Wellsville 

Empire 

Toronto 

Steubenvllie 

Mingo Junction . 

Brilfiant 

Martins Ferry..., 

Bridgeport 

Wsst Wheeling.. 

Bellaire 

Powhatan Point. , 

Clarington , 

Hannibal 

New Matamoras. 

OrandTiew 

Newport , 

Marietta 

Racine 

Syracuse , 

MinersTille 

Pomeroy , 

Middleport 

Oallipolis 

Crown City 

Athftlia 

Proclorsville 

South Point 

Coal Grove , 

Ironton 

Hanging Rock 

Sdotovule 

Portamouth , 

Buena Vista , 

Manchester , 

Aberdeen 

Ripley , 

Neville , 

Moscow 

New Richmond... 

Cincinnati , 

North Bend , 



WEST VIRGINIA. 



New Cumberland . 

Lazearvllle 

Wellsburg 

Wheeling 

Benirood 

McMecheni) 

Moundsville 

Powhatan 

New Martinsville.. 

aisterville 

Friendly 



Popula- 
tion 1900. 



Received 

up- 
stream. 



1,6161 
».896}i 
3,845)1 



16,485 

6,146 

611 

8,526 

14,849 

2,954 

646 

a 7, 760 

a8,963 

a 444 

a 9, 912 

678 

905 

610 

817 



18,348 

327 

1,622 

800 

4,639 

604 

5,432 

28i 

346 

523 

281 

1,191 

11,868 

666 

1,;«X) 

17,870 



2,008 

711 
2,248 

265 . 

475 
1,916 I 
325,902 

582 t 

I 

2, 198 I 
408 : 
2,588 
3^,8781 
4,511/ 
1,465 
6,362 
439 
1,089 
2,979 
253 I 



Sent up- 
stream. 



321,616 
129, — 

3 I 

3i416'l. 

2,566 . 
427 . 

1,788 . 

4,688 

2,848 . 



Tons. I Tons. 
164,196 1 



1.900 



30,000 



11,000 



200 { 

300 

500 

100 

600 ; 

000 

200 I 



Received 
down- 
stream. 



Sent 
down- 
stream. 



Tons. 



Tons. 
4,114,186 



400 I 



16,740 



2,000 i 



19,000 



1,000 



11,400 



1,000 



1,250 
1,250 j ii,"566" 



Received 
and sent. 



Tons. 
4,278,882 



20,040 



62,400 



1,260 
*24,'766 



200 ' 
3,650 

700 i 
2,000 

100 
1,200 
5.000 

100 



3,000 
1,260 
5,000 

800 
1,7.50 
4,000 

200 



800 
300 
1,000 
25 
600 
6,000 
26 



200 
7,150 
2,660 
10.600 
525 
5,050 
19,000 
2,525 



•I- 



1,000 
660 


2,204 
100 


500 
450 


147,923 
4,600 


151,627 
5.800 


::::::::::;:::::::::i::::::::;:: 




100 ■ 


800 


920 


300 


2,12 














3,500 
107 , 


3.500 
102 


251,725 
1,237 


4,000 
4,395 


262,725 
6,841 


7,500 




8,500 

100 

28,300 




16,000 


300 
10,015 1 


200 
6,000 


2,000 
9,100 


2,600 
63,415 






47,i66 
400 




47,100 


60 


300 


660 


1,400 


i 






100,000 


600,000 


2,900,000 


600,000 


4,000,000 


550 


600 


750 


200 


2,000 



300 , 


150 


150 1 


700 


1,800 
} 241,500 






2,500 \ 


2.500 


2,000 , 
1. 


4,440 


11,440 


1,500 
900 
50 1 


1.400 

1,250 

200 


1,600 

1,400 

25 


2,500 
300 
20 


7,000 

3,860 

295 



a Included with Wheeling. W. Va. 
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Place. 



Popula 
I tion 




St. Marys , 
Hendereon . 
Parkersburg . 
Ravenswood. 
Ripley . 
New Haven. 
Hartford. 
Ma«son . 
Clifton. 

West Columbia . 
Spilman . 
Point Pleasant . 

Guyandot 

Huntinj?ton 

Ceredo 

Kenova 



KENTUCKY. 



CatlcttsbuTg 

Ashland 

Russell 

Greenup i . 

Quincy 

Vanceburg 

Concord '. 

Maysville 

Dover 

Augusta » 

Bradford 

Foster 

California 

Ne\vp<.)rl 

Covington 

Ludlow 

Warsaw 

Ghent 

CarroUton 

South CarroUton 

Milton 

Louisville 

West Point 

Brandenburg 

Peckenpaugn 

Stephensport 

Cloverport 

Hawesville 

Lcwisport 

Patesville 

Owen.sboro 

Henderson 

Unlontown 

Dekoven 

Casey vllle : 

Tolu 

Weston 

Birdsvillc 

Carrsville 

Bayou 

Smithland 

Paducah 

Ogden 



1,9S4 
1,450 
11,923 
1,279 

868 



3,081 

6.8U0 
743 
711 
364 

1.161 
200 

6,423 
819 

1,718 

301 

148 

292 

38,301 

42,938 

3,334 
786 
569 

2.205 
'452 
324 
204, 731 
489 
218 











' 


5,000 
300 


3,250 
250 


4,000 1 
700 ' 


8,260 1 
260 1 


15,500 
1,500 


t 

1 


' 


83,500 


8,000 


i26,266 


8,200 


175,900 


i,666 


i,666 


760 ' 


2,500 


6,250 


250 


76 


160; 


1,800 


2, -275 


4,666 


i7,666 


87,372 



34,000 


142,372 




1 




i 1 






900 




1.476 , 


900 

1 


3,275 


10 






10,126 




160,000 . 
1. 




170, 125 












! , 1 



760 

I 6,600 

3,803 
I 74,830 



241 

1,656 

1,041 I 

328 

253 

13,189 

10,272 ' 

1,532 I 



76 

260 

1,460 

350 



9,650 
76,165 
9,115 



217 I 



278 ; 



579 
19,446 I 



800 
250 
25 
26 
160 
150 



Lawrenceburg — 

Aurora , 

Rising Sun 

Patriot 

Vevay 

Brooksburg 

MadiMon 

Hanover , 

JefTersonville 

New Albany 

Mauckport 

Tobacco lianding. 

Amsterdam 

Leavenworth 

Schooner Point... 

Alton 

Derby 

Rome 



4,326 

3,646 

1,648 

408 

1,688 

149 

7,836 

377 

10,774 

20.629 

'290 



14.300 
'600 



6,560 

20,180 

625 

600 

760 



920 



8,560 

4,121 ! 
58,102 



6,050 440 7,160 

41,080 6,100 I 62,390 

7,210 ; 1,498 i 16,682 



818,690 



6,004 ' 1,017,626 



J. 



500 I 
1,500 
200 ! 
200 , 



50 

1,600 

675 

350 



60 
150 
175 
400 



10,680 
7,000 , 
1,000 1 



20,780 I 

108.500 , 

3.160 I 



675 
8.400 
2,500 
1,800 



625 
260 < 
60 i 
1,000 I 
1,200 I 
900 , 



750 I 
125 

60 I 

25 

300 ' 
200 



3,460 i 


44,860 


10,000 


200,655 


250 ' 


13,525 


38,106 


38,106 


460 


2,625 


126 


750 


20 


145 


1,450 


2,500 


200 1 


1,850 


1,200 i 


2,450 



200 
655 



41,500 • 
700 

I 

4,500 I 
10,000 , 
2,865 I 
1,650 I 
2,000 I 



163,905 618,375 I 
800 I 400 , 



•39,640 I 
39,222 
8,900 I 
1,200 I 
15,198 



4,400 
6,800 I 
3,260 ' 
1,660 I 
2,400 ' 



828,080 
2,400 



55,000 
75,202 
15, 140 
5.100 
20,348 



8,839 I 



4,197 262,310 ' 



l.C 



261,940 



200 ; 

1,255 
600 

- 25 
980 I 
100 
50 ' 



) I 



2,160 j 
9.58 
200 I 

2.000 I 
11,520 I 

1,600 
400 



100 
185 I 



350 
1,750 



48,450 
125,960 ' 

260 ; 

1,200 I 
7,520 
1,500 
400 1 



2,730 
1,177 
5,200 

*i,'625', 
900 I 
100 I 



53,5aO 

129,350 

6,150 

3,225 

21.045 

4,000 

950 



350 
200 



100 
750 i 



90Q 
2,885 
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Place. 



INDIANA — continued. 



Popula. ^J?}"^®^! Sent up. 
tionl900.^«^-^ I stream. 



Caimelton . 
Tell City... 
Troy. 



Grandview 

Rockport 

Newburar 

EransviTle 

Howell 

Mount Vernon . 



2,188 

2,680 

699 

822 

2,882 

1,371 

59,007 

1,421 

6,132 



Tons. 



8,221 



1,500 
1,076 



} 66,500 
13,760 



Shawneetown . . 
Cave in Rock... 
Elizabethtown . 

Rodclare 

Golconda 

Hamletsbuisr . . . 

Brookport 

Metropolis , 

Olmstead 

Mound City . . . , 
Cairoa 



Total. 



278 

1,140 

280 



4,069 

268 

2,705 

12,666 



Received 
down- 
stream. 



Tbna. 



' 1,616 



6,000 
2,075 



9,180 
500 
676 1 
600 ! 
456 > 
80 ' 
2,200 
4,509 



15,000 
1,810 



176 

1,350 

1,200 

12,400 

600 

10 

300 

3,687 



154,070 
267,741 



300 
109,200 



Tons. 
"'20,'ii5 



600 
21,300 



288.940 
35,460 



63,926 
1,900 
1,950 
3,000 
500 
50 
14,975 
33,787 



Sent 
down- 
stream. 



Tom. 



1,162 



10,000 
2,986 



Received 
and sent. 



Tom. 



31,014 



17,100 
27,385 



18,500 
1,200 



6,120 
1,676 



3,410 

6,660 

9,725 

800 

200 

20 

860 

1,326 



105 
18,000 



374,560 
62,605 



76,691 
10,400 
13,460 
16.200 
1,756 
110 
17,825 
43,808 



172,975 
396,141 



.13, 966, 918 



a Includes freight at Cairo to and from the Mississippi River. 

Table 2. 

This table shows the commerce for the Ohio River for 1905, as compiled by 
the engineer officer in charge of the general Improvement of the Ohio, from 
reports by owners, agents, and masters of vessels and transportation companies. 
(This table is published annually in the Report of the Chief of Engineers.) The 
total freight movement shown in this table gives an approximate statement of 
the tonnage for the Ohio, although a considerable quantity of the freight is 
unquestionably reported twice, and doubtless there is some not ^reported. 



44 



e 

s 



1 



II 






j 



a 



SI 



OHIO BIVBS. 






Is 



§§ 






,§ s§§§§|g§ §§Si§§§l§i§g 



I 






ii§§§ 



^ O OOOOOO OOOOOOCOOOOOO 

^ c4 cio<doi»'o ci cm' cJ o c4 rid o (X> o» 00 cJ ci 









S3 



2S 



i§^ 



g§§ 






oooooooooooor 
C4e4c4aio»i-40io'<ooooo 






i 

55 



^O OOOOOOOO OOOOOOkAOOOOOOOOiOOOtOOOiOOiOOOOOOO 



p iig§iiii iiiiigiiss^^ss^; 



,o,^^^^£.p<a^-- 



gga-^'^'^sss 



5 3c3c3cu 
2 3BBB 

p sosp-sa-, 



3c 



«8 flS * a> t: o o 2. 3j '■ " — 

BBBB22BB212^ 



P=5 



tea 






2222.S'^2^^jc^^.fi^-^'Q-= — T 






:*5 



Qp-C 



^1$ 
6ao 



u / c >• 

111! 

^_ gS CO. >. 



o 0) 

l-s 
ki hi 

O 0) 

SS 

II 



PUQC 

22 

la c 

tOOGO 



LicS 



"I 



'lis 






« as 



c5 






Z^^^'.T, 



. 2 

COO) 



0)0) 

III 

33 OCX 



III 









illiil 



C.r 3 

llll§s|||l ] 



OHIO RIVEB. 



45 



ilSg 



III 



OOr-l 






§§§§§ 



i 









l§l 



s§§§ig§§§§ 



88 






50«t-7Qo 



§§§ 



§ig§i§§§§§i§§ 



§ 



i§§gi§§§ 

gg"-'S'S8"S 



§§§ 

8 I" 



ii 



ii§iis§ 



mm 



Sig§§ 



§§§l§§ii 

?"S3SBgS§ 






§!§§ 



!§§§ 



§§!§§ 



§iii§i 

288'" 



i 



i§i 



OOOiO 



OOiOOOOOOOOOOOOOOO 'OCI 

04 o o 00 ei d o r^ '^ o «-( ei oi d o «d ci '.-I^ 

«M^r1 rii-l ^^ t^f-t rH ■ — 



OOOOOOOO C OOOOOO 'OOOOiOOOOOO 

d^oid^jocoidc^f-Jcodwcjci •' c6 i-i ci ci f-5 c>i cs c4 d d 



OOOiOOOOOOOOOOOiOOOOiOiCOOOO>eoOOOiOOOOOOOOOOOOOOOOOiOiOOOOO 




46 



OHIO RIVER. 




t» u^ t^ t-> t- 

« o-r V ft) a; 
tf ii^ d d « 
ODCIDMQCaOOO 



OHIO BIVER. 



47 



2 3§ 



i iS 

a" 



g"i 



m 



is 



i??f^' 



^^ii?§g^S88 i88|8 g§8gg|88||8|8SSSS8S8|^S||Sg5S| 

C* C^ r^ CO ^ CI 







QQDQ"<corrcoxccScoa 



48 



OHIO BIVER. 



Table 3. 

This table shows the movement of freight at the mouth of each of the most important 
tributaries of the Ohio for the calendar year 1905. F<Mr thoee streams having a lock 
near the mouth the figures oive the tons of freight passing the lock; in other cases the 
fieures are supplied by the aistrict en^eer officers from statistics collected from boats 
plying on the streams. Instead of nvmgstatistics for the Allegheny and Monongahela 
rivers, the figures for the Davis I&nd Dam are given, as there is an immense local 
traffic to Pittsburg from those rivers which does not go below tliat city. 

For the Little Kanawha the tonnage at Lock No. 5 is given, as no statistics for 

Lock No. 1 could be obtained. 

Tons. 

Davis Island Dam 4,278,382 

Muskingum 38, 070 

Little Kanawha 106,520 

Kanawha 1,522,874 

Big Sandy 146,613 

Grien..... 425,120 

Wabash (estimated) 40,000 

Cumberland 253,430 

Tennessee 663,606 

Total 7,474,615 

Table 4. 

Tliis table shows the traffic by way of the Davis Island Dam for the year 1905. 
[Ck>mpUed from reports of the district engineer officer in charge.] 



Article. 


Ascending. 
Tom. 


Descending. 


Both ways. 


CoaL 


Tons. 
8,926,310 

3,937 
4,620 
49,101 


T(m9. 
3,996,319 


Tmn and stftel Tnanufactures .,....,, ^ ,. ^ ^ . 


105 

11,636 

106,400 

47,096 


130 284 


LnmbeT .,,,^^-- 


15,472 


Sand 


110,020 


MincAllaneodit ...,-,,-,,--t 


96,287 






Total 


104,106 


4,114,186 


4,278,882 






Table 5. 









This table shows the traffic through the Louisville and Portland Canal and through 
Indiana Chute, Ohio Falls, Louisville, Ky., for the calendar year 1905. 



[Compiled from reports of the district engineer officer in charge.] 




Article. 


Through 


Over 
fftUs. 


Both 
waterways. 


Cement 


Tom. 

666 
943,444 


Tom, 
199 
660.043 


Ton: 
765 


Coal 


1,602,487 


Cotton 


611 i ' te 


643 


Flour 


284 

7,305 

7,734 

3,396 

41617 

36,498 

61,911 

3,367 

704 

8,052 

16,780 

12,786 

368 

3,308 

i;323 


88 

328 

1,310 

666 

7,596 

8,873 

165 
91 
205 
13 
144 
250 
168 


322 


Oraln^ 


7,723 


Hay and straw 


9,044 


Live stock 


4,062 


Lumber ................T.rx-r-^r.rxr^ r- 


49,113 


If annfactni^ Itoii And steel i ..........r.^.r^- 


45,371 


Miscellaneous r , - . 


76,904 


Molasses 


3382 


Oil 


869 


Produce 


3,143 


Salt 


16,986 


Staves 


12,799 


Sugar 


'612 


T^acoo 


3,558 


Whisky 


1>1 






Total 


1,144,031 


686,120 


1,829,168 
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Table 6. 



This table shows the total number of vessels with net tonnage documented at the 
different ports of entry on the Ohio River, as reported by the local surveyors of 
the port. (Does not include barges, scows, and the like, in which is transported the 
great bulk of freight.) 



District. 



PiUabiug... 
Wheeling... 
Cincinnati.. 
Loaisville. . . 
ETanaTiUe.. 

Paducah 

Cairo 

Total. 



Number. 


Net 
Tonnage. 


174 


35,566 


140 


10,491 


107 


12,889 


78 


6,044 


139 


6,286 


44 


4,108 


22 


2,264 


704 


77,632 



Table 7. 

This table gives the list of passengers reported by the supervising inspectors of the 
Steamboat Inspection Service of Cincinnati and Louisville for each of the local dis- 
tricts under their supervision: 

Pittsburg district 432, 700 

Wheeling district 621, 809 

Galiipolis district 1, 283, 885 

Cincinnati district 1 , 136, 731 

Louisville district 822, 419 

Evansville district 308, 336 

Note. — ^The report from Evansville includes passengers for the vicinity of Cairo, 
but not for the vicinity of Paducah, which are reported with the Cumberland ana 
Tennessee rivers by the Nashville, Tenn., district. 

Table 8. — Descriptive table of industries^ commerce^ etc.y of the four leading cities of the 

Ohio River. 

Wheeling. W. Va. — ^W'heeling with the adjacent towns of Benwood,W. Va., Martins 
Ferry, Bridgeport, and Bellaire, Ohio, has a population of about 125,000 and about 800 
manufacturing establishments. Its principal industries are iron, steel, and tin, with 
an output of about $100,000,000 annually; pottery, with an annual output of about 
11,250.000; glass; manufactured tobacco; tanneries; coal mines, etc. The steel indus- 
tries oDtain their ore from the Lake Superior 're^on by rail, their coal from the mines 
in the immediate vicinity, their fuel gas from pipe lines. The potteries import laive 
quantities of clay from Europe, which enter at tne ports of New York, Philaddphia, 
and Baltimore, but which with uninterrupted navigation on the Ohio and Mississippi 
rivers would probably enter at the port of New Orleans. The timber and tobacco 
come to Wheeline from southern pomts, much of which could be brought by river. 
The tonnage of the 8 railroads entering. Wheeling was about 5,250,000 tons for the 
year 1905, and the river tonnage for the same period was about 241,500, with 110,000 
passengers. 

Lomsvilhy Ky. — Louisville, with the adjacent towns of New Albany and Jefferson- 
ville, Ind., and other suburban towns on both sides of the river, has an estimated popu- 
lation of over 280,000. Its principal industries are the manufacture of agricultural 
implements, wagons, cast-iron pipe and structural and bar iron, enameled oath tubs, 
plumbers' supplies, stoves, boilers, machinery, tobacco, whisky, beer, flour, leather 
and leather goods, packing-house products, Portland and natural cement and lime, 
lumber, boxes, barrels, furniture, and many other manufactured articles, as well as the 
building of boats and barges. The great proportion of the raw materials used in these 
industries comes from Kentucky and the States near by. Pig iron comes principally 
from Alabama and Tennessee, with some from Pennsylvania and West Virginia; timber 
for lumber, wooden ware, furniture, etc., from Kentucky, West Virginia, Alabama, 
MwBissippi, and Michi^n, with mahogany Ipgs from Central America, the latter re- 
ceived altogether by rail; tobacco comes principally from Kentucky and from Indianai 

26117— H. Doc. 492, 60-1 4 
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Illinoifi, and Tennessee^ and a small quantity from Viiginia, West Virginia, and Ohio; 
grain for whisky from Kentucky and neighboring grain-producing States; cotton-eeed 
oil for refining and for soaps, etc., comes from the cotton States; packing houses secure 
their cattle from Kentucky. Illinois and Indiana; flour is made from wheat ^wn in 
Kentucky, Illinois, and Indiana, a small quantity cominff from west of the Mississippi 
River; lime and cement are made from local deposits of rock and clav, some of tne 
cement rock bein^ brought by baiges from points a short distance down the river. The 
tonnage of the 9 railroads enterinsMbhis place amounted in 1905 to 4,812^635 tons inbound 
and 3,395,747 tons outbound. (These fibres do not include the entire movement for 
New Albany and Jeffersonville.^ The nver tonnage for the same year was 1,068,285 
tons received and 131.121 tons sliipped. These figures do not include freight passing 
through this point either by rail or river. 

. The following statement prepared by the Louisville Board of Trade shows the more 
imi>ortant articles of freisht, except coal, for the year 1905, for Louisville alone; 
similar figures for New Albany and Jeffersonville could not be obtained: 



Article. 



Wheat 

Oom 

Oata 

Barley 

Rye 

Agricultural implements 

Coftee 

Sand and gravel 

Timber 

Cotton 

FertUIaers 

Flour 

Furniture 

Hidea 

Bacon 

Hams 

Lard 

Iron and steel bars, etc. . 

Pig iron 

Leather 

ICaohlnery 

Malt 

Nails 

Cotton-seed oU 

Apples 

Onions 

Potatoes 

Seeds, grass and clover.. 

Soap 

Stoves, stove castings . . . 

Sugar 

Tobacco, leaf 

Tobacco, manufactured. 

Vin^ar and elder 

Wagons 

Whisky 

White lead, paints, etc. . 

Woolen goods 

Wools 

Total 

Boots and shoes, cases . . 

Dry goods, packages 

Hardware, packages 



Received. ! Sent. 







JVm*. 


Tons. 


1«9,729 


39,398 


365»729 


287,722 


?J'2iS 


60,699 


13,322 


45 


24,646 


15,749 


6,006 


30,023 


6,001 


4,794 


80,000 




118,621 




2,043 


136 


21,636 


26»861 


19,994 


82,387 


4,297 


23,790 


10,630 


3,030 


11,608 


28,774 


34 


2,224 


11,876 


13, 171 


86,891 


28.940 


113,496 


12,088 


389 


6,734 


4,727 


7,183 


7,029 


4,217 


10,681 


9,48t 


79,498 
9.601 


78,193 
6.192 



4;i46! 

14,876 I 
4,809 
6,226 ; 
2,685 

30,091 

100,908 , 

6G0 ' 

6,274 I 

4,829 , 

32,800 
6,456 
1,475 
1,766 j 



9,916 
22,518 

4,077 
11,550 
18,589 
25,725 
75,062 
32,280 
31,148« 
17,487 
93,677 

13, on 

8,967 
1,014 



1,467,729 1,136,752 



113,977 ' 
620,363 I 
235,882 ' 

I 



119,607 

876,941 

1,230,611 



The shipments of coal by river to Louisville, Jeffersonville, and New Albany 
•mounted to 663,063 tons, and in addition 997,040 tons passed by Louisville for points 
below Louisville. No figures could be obtained for coal received and shipped by rail. 

Cincinnati^ Ohio. — Cincinnati, with the adiacent towns of Covington, Newport, and 
Latonia^ Ky., and other suburban towns on both sides of the river, has an estimated 
population now of 650,000. Its principal industries are the manufacture of vehicles, 
structural iron, boilers, machinery, tools, flour, tobacco, whisky, beer, packing-house 
products, soap, leather and leather goods, shoes, regalia, clothing, lumber, cooperage, 
furniture, pottery, chemicals, electrical equipment, musical instruments, school 
books, etc. In ali about 8,000 establishments, lane and small, employing 120,000 
bands, with a value of product for 1905 of 1330,000,000. The fuel supply comes laigely 
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from the valleys of the Kanawha and Monongahela rivers, being brought to Cincinnati 
by barge. The uncertaintv of navigation on the Ohio River has miuie the supply of 
coal brought from those valleys by river sufficiently irregular to induce the carrying 
of coal in vast quantities by some of the railroads entering Cincinnati. Iron and steel 
come from the Pittsburg district and from the southern iron districts. Lumber is 
brought in chiefly by rail from eastern Kentucky, Tennessee, and the MiBsissippi 
Valley. Mahogany and other hard woods come nom Cuba and Central and South 
America by railat present, but with uninterrupted Ohio and Mississippi River naviga- 
tion would probably come firom New Orieans by water. Generally the sources of sup- 
ply of raw materials are the same approximately as mentioned above for Louisville, Ky. 
lilThe following statement prepared by the dlncinnati Chamber of Commerce shows 
the more important articles of freight for the year 19Q5 for Cincinnati alone, similar 
figures for the adjacent towns coula not be obtained: 



Received. 



Ale, beer, and porter. baneU 

Apples, Kteen, barrels 

Barley, busheds 

Beef, pounds 

Boots and shoes, cases 

Bran, middlings, etc., tons 

Broom com, pounds 

Bntter, tubs, firkins, etc 

Bntterme, pounds 

Cattle, head 

Cheese, boxes 

Coal, bushels 

Coffee, bags 

Coke, bushels 

Com, bushels 

Cotton, bales 

Eggs, cases, etc ^. 

Feathers, pounds 

Flour, barrels 

Fruit, dried, pounds 

Grease, tierces 

Hay, tons.. 

Hemp, bales, etc 

Hides, number 

Hogproduct: 

Bacon, pounds 

D, S. meats, loose, pounds 

D. S. meats, in boxes, pounds. 

Hams, pounds 

Lard, pounds 

Pork, barrels 

Hogs, head 

Hops, bales # 

Hones, head 

Iron and steel, tons 

Iron and steel, scrap, tons .- . . 



Iron, pig. pounds 

Lead, pig, pounds 

Lead, white, pounds 

Leather, bundles 

Lemons, boxes 

Lumber, cars 

Malt, bushels 

Meats, fresh, pounds 

Molasses, barrels 

Oats, bushels 

Oil, barrels 

Oranges, boxes 

Peanuts, bushels 

Petroleum, barrels 

Potatoes, bushels 

Rice, barrels 

Rye, bushels • 

Salt, barrels 

Seed: 

Flax, bushels 

Clover, bags 

Timothy, bags 

Other grass. Dags 

Sheep, head 

Fruit, green, tons 

Soap, boxes 

Starch, boxes 

Stearin, tierces 

Sugar, barrels 

TaBow, tierces and barrels. 
Tobacco, leaf, hogsheads. . . 



Tons. 
64,154 
299,891 , 
1,171,779 I 
1,194,178 
305,870 
50,616 I 
2,970,306 
154,605 
815,439 I 
307,776 
142,148 
160,820,000 
297,795 I 
4,580,000 I 
7,883,222 
176,006 
420,604 
1,322,101 I 
1,407,167 
2,844,830 I 
96,748 I 
131,220 , 
38,080 
693,229 I 
I 
1,517,959 i 
88,860,064 
5,775,500 
7,136,275 , 
44,989,341 I 
4,170 
1,063,144 ' 
8,283 I 
32,760 I 
445,147 
58,636 
. 588,297 
83,705,000 - 



256,136 
70, 156 ■ 
68,804 , 
1,402,614 
23,434,900 I 

34,351 

7,838,767 

677,336 

398,531 

85,550 

261,032 j 

1,548,426 

50,220 

595,758 

472,233 I 

4,378 

27,440 

41,018 I 

114,696 ' 

509,925 

23,733 

233,078 

572,522 1 

4,074 

290,253 ! 

65,953 

77,537 i 



Sent. 



Tons, 

667,890 

145,948 

188,928 

1,589,623 

304,154 

42,271 

1,664,149 

68,297 

1,117,864 

127,468 

100,170 

58,974,000 

261,061 

7,970,000 

3,275,723 

149,399 

311,390 

1,122,627 

903,615 

1,266,342 

31,448 

78,341 

28,040 



5,318,932 

93,842,794 

9,070,500 

10,164,550 

61,0:56,517 

3,577 

403,742 

1,325 

22,991 

356,672 

58,784 

883,976 

801,891 

28,268,393 

232,737 

31,106 

54,876 

670,200 

27,310,966 

29,115 

5,505,014 

574,235 

212,387 

85,917 

95,516 

629,370 

20,232 

180,062 

353,893 

1,288 

20,054 

29,264 

106,839 

362,737 

14,236 

3,067,590 

463,724 

11,253 

127,854 

6,785 

58,752 
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Received. ' Sent. 



Tobacco, leaf, cases and bales 

Tobacco, manufactured, packages 160, 1S7 

Turpentine, barrels 4G, 790 

Vfegetables, green, tons 39, 821 

Wheat, bushels I 2,844,191 

Whisky, barrels I 217,392 

Wines and liquors, barrels I 18, 217 

Wines and liquors, cases and packages I 70, 958 



Tons. ' Tons. 
64,031 I 28,682 



248,736 

37,984 

21,420 

2,284,086 

405,310 
12,298 

260,430 



Wool, bales 120,063 I 120,842 

Pittsburg^ Pa. — The city of Pittsburg, together with the balance of the territory 
lying in the county of Allegheny, ifi known as the Pittsburg district and has a popula- 
tion conservatively and carefully estimated in the sprine of 1906 at 952,541. 

Its principal industries are the manufacturing of iron and steel ingots, billets, bloonis, 
boilers, structural iron and steel, machinery, tools, and all the other various products 
of iron ore; glass of all description; food products; cork, and coke. In raw products 
Allegheny County produces vast quantities of bituminous coal, there being nandled 
in the Pittsburg district upward of 45,000,000 tons of coal by rail and water during 
the year 1906. 

There are also large. wholesale jobbing and supply houses in the district, the prin- 
cipal businesses of which are machinery, mining, milling and oil well supplies, dry 
goods and clothing. According to the 1905 census report there were in Pittsburg 
and Allegheny alone over 1,500 manufacturing establishments, with a capital of over 
$260,500,000, and a valued output of over $211,000,000. A conservative estimate 
based on the reports of the banking institutions of the Pittsburg district placed the 
total wages paid annually in the Pittsburg district at $350,000,000. 

Owing to the great conservatism and shortsightedness on the part of the industries 
of the Pittsburg district, an accurate and complete statement of the tonnage of the 
Pittsburg district can not be compiled. It is, however, conservatively estimated that 
115,000, WX) tons of freight will be handled by rail and water during the year 1906. 
Twelve million tons will be handled by water and 103,000,000 tons by rail. 

Taking commodities individually a fair conception may be gotten as to the tonni^e 
of the Pittsburg district. During the year 1905 pig iron production amounted to 
5,410,890 tons and the total production of steel was 6,593,117 tons. The mill and 
furnace tonnage of one railroad for 1906 amounted to upward of 25,000,000 tons, divided 
into approximately 16,500,000 tons of raw material received and 8,500,000 tons of 
finished product forwarded. 

In 1906 there were in what is known as the western Pennsylvania coke district 
36,383 ovens in active operation. From these ovens there were shipped 18,171,941 
tons of coke, valued at $36,424,451. The proportions of these figures tolhe total coke 
industries of the United States are 30.3 per cent ovens, 43.4 per cent products, and 44.1 
per cent value, these values being at the ovens. In coal production there were 
nandled in the Pittsburg district over 45,000,000 tons equal to 11.5 per cent of the 
total production of the United States. The iron and steel production of the Pitts- 
burg district was equal to 39.3 per cent of the total production of the United States. 
The steel-rail production amounted in 1905 to 743,612 tons, or 22.1 per cent of the total 
production of the United States. 

The pig-iron production amounted to 23.5 per cent of the total production of the 
United States. In structural shapes the Pittsburg district produced 53.1 per cent of 
the total production of the United States. (Prepared by J. A. Lord, cnief of the 
bureau of statistics, Chamber of Commerce of Pittsburg, Pa.) 



APPENDIX II. 

Number 1. 

letters of the prttsburgh and cincinnati packet line, 

PriTSBURGH AND CINCINNATI PACKBT LiNB, 

Pittsburg, August SO, 2906. 

Dear Sir: Referring to our conversation in relation to freight formerly carried by 
this line for interior points that originated in Pittsburg territory and the Wheeling 
district. 

Several years ago we were able by joint traffic arrangements with the railroads to 
make through rates from the above territories to Atlanta, Ga., Chattanooga, Tenn., 
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Binuii^bam, Ala., Selma^ Ala., Montgomery, Ala., and all southeastern points and 
also to Kichmond, Va., Bristol, Ya., Roanoke, Va., and all Texas common points, also 
Colorado and California points, but have since been debarred from giving our shippers 
the advantage of the former low rates which saved them from 10 to 40 per cent on the 
through all-rail rates, owing to the "community of interests of railroads" that withr 
drew all prorating arrangements from the water lines at almost all points between 
Pittsburg and New Orleans, compelling shippers in this district to ship to the above 
points by all rail instead of as formerly, using the water-and-rail route and make a 
saving as above stated. Shipments of most all Pittsburg commodities were carried in 
laree volume for years by water and rail. 

The singular feature of our business to-day is that the upstream shipments are 
heavier in volume than the downstream shipments. If the rail lines prorated with 
the water lines as they formerly did on the same basis they do with their rail connec- 
tions, the shippers of this district would realize an enormous saving in freights by using 
the water and rail routes to almost anv point in the west or south. 

A ffreat advantage to be gained by tne shipping public as well as steamboat interests 
will be on the completion of the four locks and dams now under construction between 
Pittsburg and Beaver, which improvement will enable steamboats to reach Pittsburg 
60 per cent oftener than they now do and which condition will largely benefit the 
river interests and those depending thereon as the certainty of prompt delivery into 
as well as prompt shipment out of Pittsburg, will greatly increase busmess both ways. 

Not only is the public benefited by lower tates, but the time by river is much 
quicker for shipping than by rail and with the completion of locks and dams on the 
Ohio River a nearly uniform schedule can be maintained. 

Jambs A. Henderson, 

Mw^. Wm. L. Sibert, General Manager. 

Corps of EngineerBy U. S. Army, Pittsbvjrg, Pa. 



Number 2. 

PrrTSBURQH-AND CINCINNATI PACKET LiNE, 

Pittsburg, October SO, 1906. 

Dear Sir: Referring further to our conversation goncerning river business from 
the Pittsburg territory. 

Shipments have fallen oS considerably in the past few ^rears, due principally to 
the combination of interests that has been formed, and exercises a monopoly on many 
commodities manufactured in this vicinity. Owin^ to their peculiarly strong position 
they are able to force their customers to accept shipment by rail, even though they 
may want and so request their shipments by river in order to save time in transit 
and enjoy a saving of from 30 to 50 per cent in freight rates. Many cases have 
come to our notice where purchasers of commodities in the Pittsburg district who are 
located along the rivers have ordered goods and specifically requested shipment by 
river, but to no avail, as there appears to be a community of interest between capital 
and railroads working to their common advantage. 

We have heard of instances where shipments have been made by river at the 
reouest of the buyer and he was charged up with the all-rail rate by the shipper, 
although the actual rate charged by the river on the shipment was 50 per cent lower 
than he was compelled to pay. 

The buyer being preventeS from enjoying the low river rates is naturally com- 
pelled to abide by tne dictates of the seller, for should he too strenuously object to 
the arrangement, it is easy to force him into line by discriminating against him. 
Very respectfully, 

James A. Henderson, 

General Manager. 

Maj. Wm. L. Sibert, 

Corps of Engineers f U. S. Armyy Pittsburg ^ Pa. 



Number 3. 
letter of john h. jones. 



Pittsburg-Buffalo Company, 
Pittsburg, Pa., February iO, 1906. 



Dear Sir: In response to your letter of the 24th ultimo. I take pleasure in inclos- 
ing herewith a list of rail and water rates, which I trust will give you the Information 
desired. 
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You will note that I have slightly changed the order of your queries, placing the 
rail rates together and the water rates to themselves, and made certain explanations 
as to some of the questions which mieht otherwise be somewhat misleading. 

In giving the rail routes and rates I nave given the distance via more than one road 
that you may use either the lonser or shorter mileage. The rates are given per ton, 
unless otherwise specified, with tiie exception of the rail rates from New York to San 
Francisco and Chicago to San Francisco, which are of course per 100 pounds. 

While you asked for only the Pittsburg, Pocahontas, and Kanawha coal districts. I . 
have pven the Thacker, ifew River, and Fairmont districts as weU, in addition to the 
Hocking and No. 8 Ohio districts, which may be of use to you in making ^our com- 
parisons. The distances from these coal districts are taken as nearly as possible from 
the center of the district to the point of destination; for instance, the Pocahontas dis- 
trict is figured from Elkhom, tne New River from Thurmond, etc. 

I have been unable as yet to secure the vessel rates between Panama and San 
Francisco and from New Orleans to Colon, but send you the data in its present shape 
to avoid further dela>r in responding to your letter. My tardy response is due to tne 
fact that some of the information had to be secured from numerous sources. 

The tonnage from the Lakes is greater than that to the Lakes, but I have no means 
of ascertaining the proportion. 

I shall be glad to furnish any additional information on the subject I can. 
Yours, very truly, 

John H. Jones. 

Mr. Thomas P. Roberts, 

Assistant Engineer, Engineer Office, U. S, Army, Pittsburg, Pa. 



Statement of freight rates. 

RAILROAD RATES. 
[Foiniahed by John H. Jones.] 





Per ton. 


DIstanoe. 


Cents 

per ton- 

mUe. 


COAL. 

Pittsburg district to New York: 

Baltimore <& Ohio R. R 


12.15 

2.05 
2.16 

1.80 
1.45 

L80 
L45 

L80 

1.38 

/ al.lO 

\ 1.15 

Si 

s 


MiUt. 
529 

Hi 

444 

^ 

350 
350 

342 
342 
270 
270 

147 
160 

124 
131 

150 
136 
200 

140 
170 
135 


0.406 


Pennsylvania R. R.— 

Thirty-eighth street 


.463 


Harsimus 


.484 


Pittsburg district to Philadelphia: 
Baltimore and Ohio R. R.— 

Inside the Capes .' , 


.411 


Outside the Capes 


.331 


Pennsylvania R. R.— 

Inside the Capes 


.501 


Outside the Capes 


.404 


Pittsburg district to Baltimore: 
Baltimore and Ohio R. R.— 

Inside the Capes 


.626 


Outside the C^pes 


.404 


Pittsburg district to Buffalo: Pennsylvania R. R 


.407 


Pittsburg district to Erie: 

Pennsylvania R. R 


.426 


Bessemer and Lake Erie R. R 




Pittsburg district to Ashtabula: 

Pennsylvania R. R 


.600 


Pittsburg and Lake Erie R. R 




Pittsburg district to Conneaut: 

Bessemer and Lake Erie R. R 




Lake Shore and Michigan Southern Rwy 




Pittsburg district to Lorain: Baltimore and Ohio R. R 




Pittsburg district to Cleveland: 
^ Pennsylvania R. R 




Baltimore and Ohio R. R 




ErieR. R 





a Not Including delivery to vessel. 

ft Lake cargo coal, f. o. b. cars on dock, S0.83 per ton; lake fuel ooal, f. o. b. cars on dock, 10.03 per 
ton; commercial coal, f. o. b. oars, $1 per ton. 
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StaUmerU of freight nUu — Continued. 
RAILROAD RATEB-Conttnued. 



coAir-oontinuad. 



PittabuiK diatriet to Toledo: a 

Pemuylyania R. R 

Wabash R.R 

PittsbuiK district to Chicago: a 

PennsylTania R. R 

Baltimore and Ohio 

Pittsburg district to Cinciimati: • 

Pennsylvania R. R 

Baltimore and Ohio R.R 

Pittsburg district to Louisvlle: a 

Pennsylvania R. R 

Baltimore and Ohio R. R 



IBON OKE. 



Erie to Pittsburg« 

Aahubula to Pittsburgh. 
Conneaut to Pittsburg*. .. 
Cleyeland to Pittsburg*. . 
Lorain to Pittsburg* 



MIBCKLLAHBOVS. 



Pittsburg to St. Louis 

Pittsburg to Denver , 

Pittsburg to Memphis 

Pittsbmg to New Orleans 

Pittsburg to San Francisco 

Chicago to San Francisco, Santa Fe 

Class b!*!!;ii;!;'!;;!;;!;;!;;i;!;";;!i;;;";!";;;: 
Class C 

Class D 

Class E 

Commodity rates- 
Oxide of iron 

Creosote oil 

Chloride calcium 

Brick 

Rags 

Chicago to Buffalo: 
Flour and grain— / 

Lake Snore and Michigan Southern R wy 

Wabash R.R 

Buffalo to New York: 
Oralnr- 

Domestie— 

New York Central and Hudson River R. R . 
ErieR. R 

Export *. 

New York to San Francisco: 

Pennsylvania R. R 

Atchison, Topeka and Santa FeRwy 

Class A 

Class B 

Class C 

Class D 

Class E 

Commodity rates- 
Chloride calcium 

Clay 

Cast-Iron pipe 

Brick 

Rags 



Per ton. 



»$1.25 
ftl.25 



AL90 
»1.00 



»L35 
»1.35 



M.90 
M.90 



41.18 



Cents 
peif ton- 
mile. 



0.40a 



.0S2 



No throu|di ratee on coal; 
rates made up of local rates. 



«1.60 
«1.26 
• 1.00 
«1.00 
• .96 

«.eo 
«.» 

«.50 
«.50 
«.60 



«.10 
«.10 



2,671 



.1 



«1.60 
«1.26 
el. 00 
el. 00 
e.W 

e.76 
e.76 
e.70 
e.76 

e.eo 



560 
626 



«9 



} 8,483 



.73» 



OU,.38» 



.400 
.419 



.460 
.471 



.640 



.431 
.481 
.402 
.481 
.846 



•Local rates to Pittsburg, 38 and 40 cents from the outside group in the 40-mae radius, with rates 
grading down to 25 cents for the shortest distance of about 10 miles. The Pan Handle rates^are 
15, ^, ^, and 40 cents. 

ft Net tons. 

c Roads and mileage the same as given above for Pittsburg district to Erie, Ashtabula, Conneaut, 
Lorain, and Cleveland. 

' Gross tons: rate is based on distance of 124 miles. 

e Per hundredweight. 

/Not for export. 
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Statement of freight rates — ^Continued. 
RAILROAD RATES^-€k>ntinu6d. 



I 



I Per ton. 



MISCELLANEOUS— oontlnued. 

Pocahontas coal mines to Norfolk: I 

Coal (Elkhorn to Norfolk) , Norfolk and Western R wy ' $1. 36 

Gbesapeake and Ohio Rwy. rates on coal: | 

Kanawha mines to Cincinnati- 
Egg I 1.00 

Run of mines .95 

Slack I .90 

New River mines to Cincinnati— i 

Egg 1.16 

Run of mines I 1.00 

Slack I .95 

Kanawha mines to Lake Erie— < 

Cleveland, Chesapeake and Ohio Rwy., and Big Four R. R i (a) 

Sandusky, Chesapeake and Ohio Rwy., and Big Four R. R i («) 

Toledo, Chesapeake and Ohio Rwy., and Cincinnati, Hamilton, ' 
and Dayton Rwy (a) 

Note.— From Fairmont (Baltimore and Ohio), Thacker (Norfolk i 
and Western), and Kanawha (Chesapeake and Ohio) the agreed dif- 
ferential above PlttHburg on both cargo add fuel coal is 8f cents, but 
last year the West Virginia roads generally published 92 cents on i 
cargo, making the differential an even 9 cents, and the same differen- 
tial on coal fuel, and it is presumed they will continue these rates, 
which would make the cargo rate from Thacker, Kanawha, and < 
Fairmont 92 cents f. o. b. cars and lake fuel. $1.02 f. o. b. cars. 

The Southern Ohio rates from Hocking and No. 8 districts are: 

Lake cargo ooal f. o. b. vessel .85 

Lake fuel coal f. o. b. cars at dock i .90 

Commercial coal f. o. b. cars i 1. 00 

Hocking district (Nelsonville) to Toledo 

No. 8 district (Bridgeport) to Cleveland I 

The local rate from Thacker and Kanawha to the ports where they I 
load their cargo coal on Lake Erie is 11.25, and the local rate from ' 
Fairmont to Lorain, where their cargo is loaded principally, is $1.15. I 
From Pocahontas last year's rates were on cargo coalSl.O? f. o. b. 
cars and on lake fuel SI. 17 f. o. b. cars, with a local rate of $1.45 to 
Toledo and Sandusky, where they load. From New River the rates < 
were exactly the same to Toledo, the port they use on cargo and 
lake fuel and local coal. 

Norfolk and Western Rwy.: 

Thacker district to Sandusky via Pennsylvania R. R i 

Pocahontas district to Sanduskv via Pennsylvania R. R ! 

Thacker district to Toledo via Hooking 

Pocahontas district to Toledo via Hocking I 

Baltimore and Ohio R. R.: ! 

Fairmont district— 

Lorain | L15 

Fairport < 

Chesapeake and Ohio Rwy.: i 
Kanawha district- 
Cleveland via Big Four I 

Toledo via Cincinnati, Hamilton and Dayton I 

New River district— i 

Cleveland via Big Four 

Toledo via Cincinnati, Hamilton and Dayton I 

Rail ratos Pittsburg to San Francisco via New York or other port. 5 j 
liOweat carload rates, Cincinnati to Lake Erie ports: 

Cleveland via Big Four I 1. 46 

Sandusky via Big Four I 

Toledo via Cincinnati, Hamilton and Dayton I 1. 35 



; Gents 
Distance. I per ton- 
mile. 



3iUe9. 



275 I 



499 
447 



447 



a352 



.345 



.186 
.206 



.206 



.526 



185 
162 



336 
409 I 
350 , 
423 

I 

232 
213 



499 , 

447 I 

538' 
486 I 



263 I 
211 • 
211 I 



a Cargo rate, f. o. b. cars, 10.92 per ton: lake fuel, f. o. b. cars, S1.02 per ton. 

»No rates in effect. Rates on coal Pittsburg to New York. Philadelphia, and Baltimore given 
Above (seep. 54). 
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Statement of freight rates — Continued. 

WATER RATES. 



Lake rates, Chicago to Buffalo, grain and grain products 

Lake rates, Lake Superior to Lake Erie ports, oa iron ore: 

BuHalo to Dulutn 

Erte toDuluth. 

Cleveland to Duluth 

Buffalo to Marquette 

Erie to Marquette. 

Cleveland to Marquette 

Buffalo to Eacanaba 

Erie to Escanaba 

Cleveland to Escanaba. 

Note.— The rates on ore from head of Lake Superior, hiduding 
Ashland, Superior, Duluth, and Two Harbors, 75 cents; from Mar- 
quette, 70 cents; from Escanaba, 60 cents. This includes delivery to 
any I»ake Erie port from Toledo to Buffalo, inclusive. 

Canal rates (Erie Canal), Buffalo to New York, on grain: 

Highest rate, 5 cents per bushel 

Lowest rate, 3.8 cents per busheL , 

Average rate, 3.9 cents per bushel 

Vessel rates: 

New York to Colon 

Class Do. 

Class Id 

Claas 2e 

Class 3/ 

Class 4 9 

Minimum 



Note.— These rates are per ton of 40 cubic feet or 2,000 pounds. 



Per ton. | Distance. 

I 



a|0.00 



.60 1 




20.00 
10.00 
8.00 
6.00 
5.00 
3.00 



Panama to San Francisco* 

New Orleans to Colon* 

Norfolk to New York and Boston: 

Norfolk to New York 

Norfolk to Boston 



i.50 
i.TO 



MiUt. 
6S25 



917 
834 
749 
681 
508 
609 
631 
548 



495 
1,080 



Cents 
per ton- 
mile. 



0095 



.153 



325 
532 



.154 
.132 



o Per hundredweight. 
b Estimated. 

e Acids, alcohol, chloroform, matches, phosphorus, etc. 
d Clironometers. ebonite goods, furs, silk, and kid gloves, 
e Allspice, apparel, arms, books, brass, cameras, etc. 
/ Bristles, canva.s, carpets, champagne, china ware, etc. 
g Castings, cement, chains, charcoal, coal (in bags), etc. 
h Unable so far to get these rates. 
i Per gross ton. 

PANAMA RAILROAD RATES. 
[Rates of freight per 100 pounds in cents United States gold.] 



Colon to Panama (47i miles) : 

For distance not exceeding 10 miles . 
Over 10 and not exceeding 20 miles. . 
Over 20 and not exceeding 30 miles. . 
Over 30 and not exceeding 40 miles. . 
Over 40 and not exceeding 50 miles. . 



Class l.a 


Class 2.6 


Class 3. c 


Class 4. d 


Class 5. « 


30 


25 


21 


17 


18 


35 30 


25 


iM 


15 


40 35 


28 


21 


17 


45 40 


31 


22 


19 


50 44 


34 


23 


20 



Produce of the Isthmus at one-half above rates. 



a Alcohol, ammonia, athletic goods, bath tubs, etc. 

6 Bells, belting, brick (loose), cotton (uncompressed bales). 

e Cheese, coffee, edge tools, fruits, hardware, etc. 

d Flour, hemp, Jacks, Junk, iron poles, etc. 

• Bran, coal, fertilizers, guano (in bags), pig iron, and blooms. 
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Number 4. 



The Rei>ort of the Interstate Commerce CommifiBion, 1904, gives the following 
ayerage freight rates on railroads paralleling to some extent the Ohio and Missia- 
sippi rivers system. 



' Average 

' revenue 

Railroad. (freight/ 

I per con 
I mile. 



Cents. 

Louisville and NashvlUe R. R. south of Ohio River 0.70 

Illinois Central R. R., line south of Ohio River .675 

Mobile and Ohio R. R., line south of Cairo, lU .682 

Qnoinnatl, New Orleans and Texas Pacific R. R., within limits of Group V— Kentucky, 

Tennessee. Mississippi, Alabama, Qeoigia, and Florida i .752 

Missouri, Kansas and Texas R. R ' 

Line north of Dennlson, Tex 1. 024 

Line south of Dennlson, Tex ; 1 . 132 

St. Louis, Iron Mountain and Southern R. R .786 

International and Oreat Northern R. R., Texas and Louisiana 1.11 

Galveston, Houston and Northern R. R I 1.278 



NUMBSB 5. 

The Interstate Commerce Gommiasion's Report on Statistics of Railways in the 
United States for the year 1904, gives for the total number of freight cars in use in the 
United States 1,692,194, which number includes box, flat, stocK, coal, tank, refrig- 
erator, and ''other can.** To this number may be added 37,937 freight cars, mentioned 
separately in said report in '' Fast-freight line service. '' Dividing the number of cars 
thuB found into the total mileage of freight cars^ which for 1904 was 14,353,650,056 
miles, makes for the average daily movement of individual cars 22.7 miles. 



Number 6. 

letter of the lee line 8teamer8. 

Lee Line Steamers, 
Cincinnati, Louisville and Memphis Division, 

Cincinnati, Ohio, October t6, 1906. 
My Dear Major: In answer to ;your favor of the 24th instant, I herewith take 

Pleasure in handing you class rates m effect at the present time between Cincinnati, 
Ihio, and Louisville, Ky., Evansville, Ind.. and Cairo, 111. 

The next attached sheet wiU show both railroad and steamboat rates and the differ- 
ential between the two routes. 

The railroad rates shown between Cincinnati and New Orleans are those in operation 

at this time. The steamboat rate shown to that point is the rate that was m effect 

when there was a line of steamers operating between Cincinnati and New Orleans, but 

which ;^ou possibly know has not been in existence for the past six years. 

Trusting that I have covered the points and given you the information desired, I am, 

Very truly, yours, 

J. F. Ellison, 
Superintendent and Oenerdl Agent, 
Maj. Wm. L. Sibebt, 

Corps of Engineers, Pittsburg, Pa. 
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Class rates from Cindnnaiiy Ohio, to points named. 
[Furnished by the Lee Line ateamen.] 





Class. 




1. 


2. 


3. 


4. 


6. 


6. 


Louisville. Ky.: 

Railroads 


CenU. 
25 
17J 


Cents. 
22 
16 


Cents. 

17 
11* 


Cents. 
12 
9 


Cents. 
9 
7 


Cents. 
8 


i?t<^aTnhoatf« 


7 






Differential 


7J 


7 


5* 


3 


2 


1 






Evansvllle, Tnd.: 

Railroads 


40 
27J 


34 
22 


25 
17* 


17 
12 


16 
10 


12 




8 








Differential 


12) 


12 


7*1 6 


6 


4 






Cairo, IlL: 

Railroads , 


44 

30 


37i 
25 


28*1 19* 
20| 1? 


17 
12 


14 


Bt'^amboatfl 


10 






Differential 


14 


12* 


8*1 4i 


6 


4 






Railroad rates in effect between Clnolnnati and New 
Oi'V^ans, T/a 


60 


83 
60 


73 
40 


64 
30 


44 

25 


39 


Old "tAaiiiboat ratfl 


20 






Difference that did exist 


38 


33 


33 


24 


19 


19 







^* All rates named above are in effect this October 26, 1906, except the steamer rates 
between Cincinnati and New Orleans, there being at this time no boats plying between 
the points named, neither is there at this time any water rates named nrom Cincinnati 
to New Orleans. 

Respectfully, J. F. Ellison, Superintendent. 



Number 7. 

Bail rates to points on the Ohio River as compared with rates to cities equidistant not 

located upon the river. 

The following shows the class rates of freight per 100 pounds from Cincinnati to the 
three points on the river indicated, and to l£ree points not upon the river, represent- 
ingjapproximately similar distances. 

[Compiled by the Cincinnati Chamber of Conuneroe.] 

Class. 



Cleveland, Ohio 

ParkersbuiK, W. Va 

Brie Pa.... 

Wheeling, W.Va... 

BuflaloTN. Y , 

Pittsburg, Pa 





lilies. 


Rail.... 


263 


River... 


283 


RaU .... 


360 


River... 


377 


Rail.... 


438 


River... 


487 



Cents. , CenU. 
37 32 



26- 
42 



42 
30 I 



3. ; 


4. 


6. 


Cents. , 


Cents. 


Cents. 


23*; 


16 


13 


15 1 


10 


7 


27 


18 


16 


20 


12 


11 


27 


18 


15* 


20 


12 


11 



Cents. 

13 
9 

13 
9 



The river mileage here represented is 1,147 miles, and the aggregate of the single 
ntes for each class is 298} cents. The rail mileage is 1,051 miles, and the am-egate of 
the single rates for each class is 436i cents. In each comparison the river distance is 
eomewhat in excess of the rail distance, and the total of the rail distance is 8.4 per cent 
less than the river, while the aggregate of the rail rates is 46 per cent in excess of the 
liver rates. 

Owinff to the fact that the rail classification north of the Ohio River, which is un- 
dc^istooa to be in agreement with the river classification, is on a different basis from 
the classification governing rail freights in territorv south of the Ohio Kiver, compari- 
sons are not so rcAdily mi^e southward as with the northern points, but it is under- 
stood that for the same kind of goods the rates prevailing south of Cincinnati are higher 
than for like goods and distances in territory north of Cincinnati. 

C. B^ Murray, Superintendent. 
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NUKBER 8. 

letter of prof. hugh a. hackrtt. 

Western University of Pennsylvania, 

PiUaburg, Pa., October t6, 1906, 
Sir: Regarding the aggregate thickness of the rock formation between Pittsbaig 
and Cincinnati, it is only possible to state it approximately for reasons stated below. 
Prof. Edward Orton, LL. D., State geologist of Ohio, in the article "Ohio," ninth 
edition British Encyclopedia, volume 18, page 734, presents a geological map of Ohio 
and states the thickness of the principal formations, sJl of whicn have exposures 
along the Ohio River, as follows: 



Formation. Depth. 



Distanoes along the Ohio River, a 



Feet. 

Carboniferous series | i, 600 

Subcarbonlferous aeries 525 

Devonian shale, etc. (not all of the 400 

Devonian rocks extend as far south ' 

as the Ohio River). 

Upper Silurian series 426 

Cincinnati group, or Lower Silurian | 800 

series. 

Total thickness 3,650 



Pennsylvania State Une to Qreenupsburg— about 

330 miles.. 
Greenupsburg to near Portsmouth— about 20 mllea. 
Portsmouth to about Buena Vista— about 15 milet. 



10 to 15 miles along the river, eetlmatad. 
384 miles lielow PitUburg to Chicinnati-n82 miles; 
west of Cincinnati a number of miles more. 



o Added to Professor Orton's statement. 

Professor Orton states that accepting the greatest known thickness of the individual 
series as above stated^ the aggregate thickness of the rock exposure traversing the 
State, generally speaking, on north and south lines would be at least 5,000 feet. 

Professor Orton wrote the above about the year 1890. In 1898 the Standard Oil 
Company drilled a well at Elizabeth, on the Monongahela River, 23 miles above 
Pittsburg, and reached a depth of 5,575 feet when the operating cable broke and 
drilling was not resumed. At the depth mentioned the drill had not (^uite pierced 
the Devonian rocks, so that to have reached the Lower Silurian, which is the surface 
exposure at Cincinnati, a depth of fully 6,000 feet would have been required. It is 
evident from this test well that the vertical thickness of some of the great series em- 
braced in Professor Orton's list is considerably greater in places than it is in Ohio, 
although his estimate of the thickness of the Carboniferous strata agrees very closely 
with that developed by the test well at Elizabeth. 

Where the stratification is so nearly horizontal for many miles at a stretch as it is 
along the Ohio River their thickness can only be determined with precision by drill- 
ing operations, and drilling operations except for oil and gas in the Carboniferous 
series of southern Ohio have been infrequent. That there must be several thousand 
feet of rock exposure along the Ohio River between Pittsburg and the Cincinnati 
anticline there can be no doubt, while to the west of Cincinnati some of the series 
noted by Professor Orton above the Silurian reach the surface in a reverse order until 
finally the coal again appears as is well known in Kentucky, Indiana, and Illinois, 
below Evansville, Indiana, and Henderson, Kentucky, as shown on good structjiral 
maps of the Ohio Valley, etc. 

Yours, very truly, Hugh A. Hackett, 

Professor of Geology^ Western University of Pennsylvania. 

Maj. Wm. L. Sibert, 

Corps of Entr^neers, Member Ohio River Boards Pittsburg, Pa. 



Number 9. 

letter op the midland steel company. 

Midland Steel Company, 
Pittsburg, Pa., April 24, 1906. 
Dear Sir: In reply to yours of recent date forwarded to Midland relative to the 
use which our company expects to make of the Ohio River, we beg to submit the 
following: 

In the first place we would not have considered a location for our works that was 
not on the river, as we consider such a location of prime importance in this district. 
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We are only building 1 blast furnace at the present time, but have drawn our plans 
with the idea of adding 3 additional blast furnaces and have reserved enough ground 
BO that it is possible to double this number if the future warrants it. 

We expect to make coke on our property adjacent to the furnaces and will imme- 
diately transport on the river about 250,000 tons of coal per annum for the single fur- 
nace. With 4 furnaces and our steel plant completed we would handle about 2,000,000 
tons of coal per annum on the river. Witii 1 furnace we will produce about 160,000 
tons pig iron per annum. It is fair to assume that we may ship 25 per cent of this 
product by river. With 4 furnaces completed and shipping finished steel this per- 
centage might be considerably increased. 

We believe that the construction of the ship carnal, connecting the Great Lakes 
and the Ohio River, would be of decided advantage to this district. 

Our consumption of iron ore coming entirely from the Great Lakes will be about 
300,000 tons per annum for 1 furnace and it is possible with the canal built that 
almost this entire tonnage would be handled through it. With 4 furnaces our tonnage 
of iron ore would run about 1,200,000 tons and it would be largely transported throu^ 
the proposed canal. 

If there is any additional information which we can give you which will be of any 
service we will be very much pleased to have you advise us. 
Yours, very truly. 



Maj. Wm. L. Sibert, 

Engineer Office, U. S. Army, Pittsburg, Pa. 



Midland Steel Company, 
. J. Ramsey Speer, 

Vice-PresideTU. 
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letter of the carnegie steel company. 

Carnegie Steel Company, 
Pittsburg, Pa., May 21, 1906. 

Dear Sir: Your circular letter of April 11, on the subject of the probable use that 
we can or will make of an improved river, has not been overlookea, yet the subject 
is one of sufficient importance to cause us to give it great consideration. After con- 
sultation with our various people interested we may summarize our views on the 
rabject as follows: 

We do not now nor even with the proposed' improvements is it likely we would be 
able to use the Ohio River on any inbound raw materials, owing to the arrangement 
(tf our blast-furnace plants. Consequently the upstream movement would not greatly 
interest us, except as it will benefit the general community. 

On the downstream movement our interests are considerable and if we had a navi- 
gable staee of water all the year round in the Ohio River we would no doubt be able 
to move large tonnages of such materials as steel rails, splice bars, cotton ties, etc. 
On material for export it is probable that with the opening of the Panama Canal we 
vould be able to use this route for the distribution of our products via New Orleans 
to Mexico and Central and South American points. 

Very respectfully, yours, H. P. Bope, 



Maj. Wm. L. Sibert, 

Corps of Engineers, U. S. Army, Pittsburg, Pa. 



First Vice-President. 



Number 11. 

letter op the AMERICAN STEEL AND WIRE COMPANY. 

American Steel and Wire Company, 

Pittsburg, Pa., June 22, 1906. 
Dear Sir: Referring to your favor of April 11 in reference to contemplated improve- 
nients in channel of Ohio River I regret to advise that on account of your letter being 
mislaid prompt reply was not given you in this matter. 
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In tbifl connection would state that we are luing river transportation to a consider- 
able extent in the handling of our finished products. We have warehouses estab- 
lished at Louisville, Memphis, and New Orleans, to which we move via barge appiox- 
imately 50,000 tons of material yearly. 

At the present time on account of low water it is possible to move our river tonnage 
only durinff certain periods and if the necessary improvements are made in the chan- 
nel of the Ohio River we feel that the tonnage moved by this firm yearly would be 
doubled as we could then figure on a regular movement during all months of the year. 
Yours, truly, 

W. 0. Davis, 
Division Freight AgerU. 
Maj. Wm. L. Sibbrt, 

Corps of Engineers i U. 8, Army, PiUshutgt Pa, 



Number 12. 

lbttsr of the jones * lauohlin company. 

Jones & Lauohlin Steel Company, 

PiUsburg, Pa., October SO, 1906. 
Dear Sir: The Jones & Lau^lin Steel Company have never used the rivers in this 
vicinity for the shipment of finished material^ as their facilities for so doing have been 
very limited. They have not felt justified m erecting the necessary docks for river 
shipment, as the points to be reacned by the river are very few except at certain 
portions of the year. The company brings down annually from their mines located 
on the Mononganela River about 2,500,000 tons of coal for consumption in their works 
at Pittsburg. When the Ohio River is completely canalled douotless the company 
will be able to ship a laree portion of their finished product by river, as about 85 pa 
cent of the finished product goes west. 

The company is about to erect four blast furnaces with necessary coke ovens, open- 
hearth ovens, and blooming mill on the new property recently purchased near Ijock 
No. 4 on the Ohio River. This plant will withm a short time consume as much coal as 
the south side plant and it is tne intention to bring all of this coal to the plant by 
river. The location of this property is ideal for shipment by river and undoubtedly 
when the 9-foot stage is established large quantities oi finished material will be shipped 
by river. 

Yours truly, 

B. F. Jones, Jr. 
Maj. Wm. L. Sibbrt, 

PiUsburg, Pa. 
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letter of the american sheet and tin plate company. 

American Sheet and Tin Plate Company, 

Martins Ferry, Ohio, July 16, 1906. 

Dear Sir: Your favor of the 7th instant containing a number of Questions as to the 
effect of an uninterrupted 9-foot stage of water in the Ohio River on tne manufacturing 
interests of thia valley was duly received. 

I The questions as propounded are difficult to answer intelligently in connection with 
the busmess I represent. The plants of which I have control are La Belle Works at 
Wheeling, iBtna-Standard at Bridgeport, Ohio, and Laughlin at Martins Ferry, Ohio, 
all being part of the American Sheet and Tin Plate Company. 

The ^tna-Standard and Laughlin Works have lanainffs of their own on the Ohio 
River. Our raw material beinjg steel bars, which are produced at nearby steel plants, 
could not well be shipped by river, as the handling to and from the boats of bars woula 
cost more than the present rail-switching rates. 

The finished products of these plants amount to over 200,000 tons per annum, prac- 
tically every pound of which is now shipped by rail. Judging from the experience of 
years ago when the river was fairly reliable, it is not a wild estimate to predict that with 
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an aasured stage ot water and re^ar lines of boats from 25 to 40 per cent of this tonnage 
could be shipped by river. The construction of the Lake Erie and Ohio River Ship 
Canal in connection with the proposed Ohio River improvements would enable the 
furnaces of this valley to bring unbroken ore cargoes from the upper lake ports direct 
to their own landings at not over one-half of the freight costs of to-day. This low 
freight charge, combmed with the cheap coal in this section, would result in a contin- 
uous manufacturihg citv from Pittsburg to Moundsville, if not farther south. 

It is rather a di&cult matter to predict with any accuracy how large the tonnage 
shipped bv river would be, but experience has demonstrated that business grows rap- 
idly with facilities for doing it, and while it is imx>068ible to answer all of your questions 
as propounded I think it is entirely safe to make a statement that with the Ohio River 
contemplated improvements completed the tonnage handled by water would be far in 
excess of the expectations of the most enthusiastic advocates of river improvements. 

I trust this information will be sufficient to enable you to compile the data you are 
trying to secure for Major Zinn. 
Very truly, yours, 

American Shebt and Tin Plate Company. 
C. A. Robinson, D. M. 

Mr. Roy B. Naylob, 

Secretary Wheeling Board of Trade, Wheeling, W, Va. 
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letter of the monongahela river consolidatbd coal and coke company. 

The Mononoahela River Consolidated 

Coal and Coke Company, 
PiUthwrg, Pa,, June IS, 1906. 
B Dear Sir: As per your telephone request, the rate and tonnage per barrel of sugar 
transported in barges from New Orleans, La., to Pittsburg, Pa., in the year 1905-6 is as 
follows: 
Rate. 40 cents per barrel; weight, 350 pounds. 
Very truly, vours. 

The Mononoahela River Consolidatbd Coal and Coke Co., 
By J. Frank Tilley, 

Accident and Claims Departments, 
Maj. Wm. L. Sibbrt, 

Corps of Engineers, Pittsburg, Pa. 
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height rates on sugar and rice from New Orleans to New York and on coffee from South 
America to New York, etc,, comviled from, information furnished by local railroad and 
ttearnship agents and the New (means Board of Trade, 

A. The Ocean Rate per Ton Mile for Sugar and Rice from New Orleans 

to New York. 

r The estimated water distance from New Orleans to New York is 1,800 miles. The 
ntes are as foUows: 





Per ton. 


Per ton 
mue. 


Sugar 


I&OO 
4.00 


•a 2777 


m,::: . :::::;: :::::::::::::::::.! 


.2222 
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B. The Ocean Rate peb Ton-AIile on Coffee from South America to New 

York. 

The rate on coffee from Rio tie Janeiro to New York is 42 cents per sock of 
382 pounds, or $6,366 per ton. The steaming distance is estimated at 5,003 
miles. The rate per ton-mile therefore is 0.1272 cents. 

O. The Rail Rates per Ton-Mile on Sugar, Rice, and Ck>FFEE North fbom 

Nbw Obleans. 



Prom New Orleans to- 



Chlcago 

Olndnnatl 

LoulsTflle. — 

nttsburj 




Sagar. 

Per ! Per ton- 
ton. I mile. 



Rice. 



Per I Per ton- 
ton. I mile. 



Per 
ton. 



Coffee. 
Perton- 



$1.60 90.4983 I 

3.75 .4518 ' 

S.40 .4576 , 

6.00 .5240 ! 



$5.60 
5.00 1 
4.40 . 
6.40 I 



$0.6067 : $4.40 

.6024 4.40 I 

.5022 ; 4.00 I 

.5509 6.40 



$0.4787 
.5301 



The above rates apply to carload lots only. It is supposed that this is what 
is desired, but in case you wish the rates for less than carload lots the following 
rates for such shipments are given from which the ton-mile rates can easily be 
obtained : 



Le9s than carloads. 



To— 



Sugar. ; RJce. 



Coffee. 



, Ftr ewt. ' Per etot. Per cwt 

Chicago _ _ _ _ ! $0.20 $0.32 I $0.31 

Olndnnatl i .25 - .20 .31 

LoulBviUe .23 .28 .a 

Pittsburg- _ I .37 .87 I .37 



The short-line routes, the mileage of which are the bases of the above rates, 
are as follows : 

To Chicago, — Illinois Central, New Orleans to Chicago. 

To Cincinnati, — New Orleans and Northeastern and Queen and Crescent 

To Louisville, — New Orleans and Northeastern to Meridian, Miss.; Alabama 
Great Southern to Birmingham, Ala., and Ix>ui*sville and Nashville to Louisville. 

To Pittahurg, — New Orleans and Northeastern and Queen and Crescent to 
Cincinnati, and Pennsylvania Railroad thence to Pittsburg. 
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LETTER OF THE PENNSYLVANIA RAILROAD COMPANY. 

The Pennsylvania Railroad Company, 

Philadelphia, Pa., November 12, 1906, 
Dear Sir: Replying to your favor of the 7th instant, beg to quote you on 
sugar and rice in carloads from New York, N. Y., to Pittsburg, Pa., 18 and 15 
cents per 100 pounds, respectively. 
Yours truly, 

RoBT. C. Wright, 
General Freight Agent, 
Ma J. Wm. L. Sibert, 
Corps of Engineers, 

Pittsburg, Pa. 
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NUIIBEB 17. 
EXTBACT FBOM LETtEB OF THE PITT8BUBG (PA.) CHAMBKB OF COMMEBCE. 

December 12, 1906, 
Fluorspar, maguesite aud manganese form a large part of the tonnage to the 
converters in the Pittsburg district. There were imported into the United 
States during the year ending June 30, 1906 : 



Quantity. 



Value. 



MaffZMBlte: 
Oaleinad, 
Oixido- 



not purified 



Manganeee ore and oxide of not otberwiee provided for.. 



; ! 

..pounde— I 134,526,537 1946,954 

da... ' 27, 285,929 98,072 

tons- 225,681 1,786,878 



The Statement below is from the report of the United States Geological Survey 
relative to the fluorspar deposits of southern Illinois. This statement tends to 
prove that should a deep water facility be provided from these fluorspar fields 
to Pittsburg our domestic production would be able to compete with foreign 
hnports. 

The Kentucky-Illinois district is not only the main American source of fluor- 
spar, but is the only one from which spar reaches the general marliet. Since 
1882 the district has produced 260,000 tons of spar having a total value of 
n^21,029. 

There are no data for determining the production of the Illinois mines sepa- 
rately. For many years they produced practically all the output. Recently the 
Kentucky mines have been developed and now are producing more than those 
north of the Ohio. In the following table are given the output and value of 
floorspar in the United States for 1902 and 1908, the figures being taken from 
"Mhieral Resources of the United States, 1903." 

Production of fluorspar in the United States in 1902 and 1903, hy States, 



State or Territory. 


1902. 




1908. 


Quantity. | 

Short tons. 
628 1 
20,000 
18,860 


Value. 

16,872 
148,410 
m,582 


Quantity. 

Short tons. 

275 

S0,R85 

11,418 


Value. 


Arianqn and Tm^TllOeiMW-, ,. .- _— . 


its 

S7,oao 


ininoii...iriririi""ii".iiii"iii"iiiiiiziiziii" 


I'otal 


48.018 

1 


2n,8l4 


42,528 


218v«I7 



The spar is shipped in part by the Illinois Central Railroad and in part 
on the Ohio River. Prices are fixed by Pittsburg quotations less freight and 
commission. At Pittsburg the American spar comes into competition with 
English and German material imported through New York. The American 
mines supply the western trade and about half the Pittsburg demand. The 
importers control the eastern trade and determine prices at Pittsburg. 

There are three main uses for fluorspar. The highest grade, running less 
than 1 per cent of silica and white in color, is sold either ground or in lump 
for use in the enameling, chemical, and glass trades. It brings the highest 
l»ric& recent New York quotations being $S to $10 a ton unground and $11.50 
to $13.50 ground. The price at the western mines is about $1 less per ton than 
the New York price to ofl'set differences in freight rates to competing territory. 
There is a limited market for this grade of spar and it probably would not be 
extended much even at lower prices, since the amount used is determined by 
conditions wholly outside the cost of the spar. On thfe other hand it is a 
Question whether even a higher price could not be obtained for this grade. 

The second grade of spar is used in steel making and is sold unground as 
Inmp or gravel. It includes colored spar and may rup as high as 4 per cent 
Bllica, though mostly sold with 3 per cent guaranty. It Is demanded for open- 
hearth work because of the great fluidity which it gives the slag. At present 
at least 20,000 tons are used annually in this work at a cost to the user of 

26117— H. Doc. 402. 60-1 5 
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from $6 to $8 t)er ton. Importers have now a slight advantage in the Pittsburg 
market on this crrade of ore. It is probable that when a steady supply of fluor- 
spar at the present or slightly lower prices can be guaranteed In steel-making 
centers the market can be rapidly expanded and this affords the most hopeful 
outlook for spar producers. In many ways fluorspar has advantages over other 
fluxing materials now used. 

The lowest grade of spar, including all running over 4 per cent silica, or 
spar mixed with calcite, can be used In foundry work, and while the price is 
and always must be low, there is possible an almost unlimited market. It is 
probable that systematic efforts to introduce the low-grade material Into this 
trade would be highly beneficial to the industry as a whole. While there would 
be little profit In mining foundry spar it would allow the production of No. 2 
spar in quantity and at i)rices demanded by steel makers. With the extiaustion 
of Bessemer grades of Iron there will be an Increased demand for fluorspar, 
though even now demand is ahead of supply for steel-making grades. Since at 
any increase in prices it becomes cheaper to use less sufilcient fluxes, It follows 
that while the output can be increased prices probably can not be much changed. 

With these facts in* mind it is seen that the fluorspar mines of the Kentucky- 
Illinois district will have for many years a large and growing market to supply. 
Their only competitors are the importers and competition with them Is mainly a 
matter of transportation costs. It Is not certain that this competition will 
always be as keen as now, since foreign producers have an imiwrtaut and 
growing trade outside of the United States. Mines in the Rocky Mountain 
region and other western States can not be expected to disturb the flnorapar 
market Such fluorspar as occurs in connection with the ores of that region 
will probably always have a suflacient local market. The quantity present is 
not important in any western district yet described and local smelters make an 
allowance for lime, which entirely aside from the cost of transportation is likely 
to prevent shipments of spar to the East. 



APPENDIX III. 

LETTEBS FROM BOARDS OF TRADE, COMMERCIAL CLUBS, PROMINENT MANUFAC- 

TUBEB8, ETC. 

LETTER OF THE LOUISVILLE (KY.) BOARD OF TRADE. 

I have the honor to present to you a statement giving the information 
gathered at your request by the board of trade relative to the tonnage, chief 
industries, and general business of the city of Louisville, which you desire to 
attach to the report of the Board of Engineers bearing upon the improvement 
of the Ohio River when said report is submitted to Congress. 

In giving you and the Board of Engineers the Information asked for It has 
been deemed advisable to follow as closely as practicable the six questions 
pi^esented by you. 

Question 1, — ^What is the total outgoing and incoming tonnage of freight for 
the city? 

The board of trade has Interpreted this question to refer only to freight 
tonnage which originated at or terminated at Louisville, and the statement 
herein showing inbound and outbound tonnage by the railroads and the river 
does not include any of the vast freight tonnage which merely passes by or 
through the city and which originated at points and was consigned to points 
other than the city of Louisville. 

This through tonnage Is of course very great, as Louisville is the principal 
gateway on the river between the north and the south and nearly one-half of 
the tonnage passes through it. 

Actual inbound and outbound tonnage at Louist'ille, 1905. 



Inbotmd. Outbonnd. 



Total by raflroada tons.. I 4,812,685 8,806,747 

By river: j 

Up river. do— I 74,83D 5S,1« 

Down river do... I 09,006 | 66,004 



Total by river do — 



178,836 I 124,106 
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It is proi)er that I should call your attention to the fact that the statement 
as to river tonnage Includes only the freights carried by packets and other 
steamboats which stop at the city wharf and which have reliable records as to 
freights carried and does not include the enormous tonnage carried in barges 
such as coal, iron, sand, cement, lime and other comanodities, about which 1 
could not secure data deemed reliable enough to include in this statement. 

Question 2. — What are the chief industries of the city? 

This question by reason of questions 3 and 4 following it is interpreted to 
refer to manufacturing industries. 

Louisville's chief industries are the manufacture of agricultural implements 
and wagons; cast-iron pipe and bar iron, enameled bath tubs and brass and 
iron plumber's supplies: Staves and castings, clothing, leather, woolen goods 
and yarn, fertilizers, harness and saddles, refined vegetable oils and soap, flour, 
vittegar and pickles, lumber and boxes, structural iron, tobacco, furniture, 
terra ootta and tile, white lead and i)alnts, wire goods, boilers and ice machines,, 
whisky, packing-house products, machinery, wooden ware and brooms, cooi)er- 
ivge and staves* candy. ' . 

Question 3. — " What are the sources of supply of raw material used in' these 
chi^ industries?" 

Question 4. — *' How much if any of this raw material comes from abroad?" 

The great proportion of the raw material, both as to quantity and value, 
used in the iikdustries referred to comes from Kentucky and the Statob sur- 
rounding it and but a very small and almost an unappreciable quantity comes 
from • abroad. The pig iron comes principally from Alabama and Tennessee, 
though some conates from Pennsylvania and West Virginia. In wood-working 
industries the timber and lumber comes from Kentucky, West Virginia, Ten- 
nessee, Alabama, Mississippi, Michigan, and other portions of the central sec- 
tion of the country. A very large business has grown up here in the last few 
years in the importation of mahogany logs from Honduras and other parts of 
Central America and these logs are here made into fine lumber. This branch 
of business is growing rapidly. The mahogany logs are received at Pensacola 
and New Orleans and shipped to Louisville in all cases by railroad. 

The tobacco for manufacturing comes to a very large extent from Kentucky, 
Indiana, Illinois, Tennessee, though some comes from Virginia, West Virginia, 
iind Ohio and a very little from outside the United States.. 

The whisky is made from grain produced- in Kentucky and the grain-produc- 
ing States. The refined vegetable oils and soap are made from cotton seed 
and crude oils coming from the cotton States to the south and southwest of 
Kentucky. The cured meats and packing-house products are made fi'oni cat- 
tle, hogs, and sheep received from Kentucky and surrounding States. 

The flour manufactured here is made from the wheat of Kentucky and sur- 
rouBding States to large extent, though some comes from Iowa, Kansas, and 
Nebraska. 

Ix)i^isvllle makes large quantities of leather, about 98 per cent of the hides 
used being American hides and 2 per cent coming from South America by way 
of Europe. 

This city ships out annually more than 1,500,000 barrels of cement of 265 
ponnds per barrel. The manufacture of lime is important, one firm alone shit>- 
ping annually more than 25,000 tons. These articles are made from raw mate- 
Hal secured at or near Louisville and the foreign element In their production 
is not appreciable. 

The woolen goods and yarns are made from raw products of American pro- 
duction and without foreign materiaL 

Louisville Is now an important manufacturing point and is growing rapidly 
in manufactures and taking all lines together it Is safe to say that In quantity 
and value the amount of foreign raw material used here is not appreciable. 

Question 4 (continued). — "What effect will an uninterrupted river transpor- 
tation—from New Orleans to ♦Pittsburg— have on such imports?" 

As the Imports which enter into manufacturing at Louisville at the present 
time are of small consequence the results from uninterrupted river trauspor- 
latioQ would not be great, except perhaps in the case of mahogany logs from 
Central America by way of New Orleans. 

Question 5, — " What effect on the manufacturing industries generally will an 
uninterrupted river traffic have, both as to bringing together of the raw mate- 
rials and to the distribution of the finished products?" 

It is difficult to estimate the great and beneficial effects upon the manufactur- 
ing industries of Louisville that will surely come from an uninterrupted river 
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traffic. Nearly all of the heavy raw niaterialB such as Iron, pig and bar, timber, 
lumber, hides, fuel, etc., which can be had close to waterways can then be 
delivered at Louisville at all times of the year by uninterrupted river voyage. 
Contracts can be made for the purchase of such supplies based on the charge for 
river transportation and with confidence that the river will be open for such 
transportation. For the distribution of the finished products the benefits will be 
even greater. The best markets for the major part of products of Louisville fac- 
tories lie to the south and southwest of us and are reached by the waterways 
and if these waterways were made so that navigation would be uninterrupted at 
all seasons of the year the products could be delivered at the markets now 
taking them at a cheaper rate than now and foreign markets would soon be 
found for valuable trade in our commodities. 

With a deep and uninterrupted rivec the number of steamboats and barges 
would multiply one hundred fold. The cost of a steamboat is large and people 
will not at present invest money to a great extent in a property that can work 
only one-half of the time. With open river the ytor round the boats and barges 
would quickly come and shippers would patronize them, fbr contracts could be 
made for future deliveries with a knowledge that the river would be open and 
delivery made. With deep water and uninterrupted navigation from Pitts- 
burg to New Orleans and the opening of the Panama Canal Louisville and the 
whole Ohio Valley can send the products of their factories and fields into good 
foreign markets. 

Uninterrupted river navigation will also undoubtedly bring good results to 
manufacturers and shippers generally in reduchig railroad rates which in many 
cases are now too high. 

Question 6. — ** What are the present receipts and shipments by river V (sepa- 
rating if possible upstream an downstream). 

This question has been answered above — ^where the inbound and outbound 
river tonnage is given — and has been separated into up river and down river. 

I also forward you herewith as part of this report a statement of receipts and 
shipments of certain named commodities for the year 1890 and for the year 1900 
for comparison, which shows the large increase in these industries. 

The statements as to tonnage by railroads and river are for the year 1906, 
and include Louisville business (tonnage) only as stated. 

Statement taken from the records of the Louisville Board of Trade showing 
receipts at and shipments from LouiiviUet Ky., of certain leading articles 
named for the calendar years 1890 and 1905 for comparison — other com^ 
modities not enumerated helow shotc increase in about same proportion. 

[The statement shows Loalsville business only and does not include through business.) 

I Receipts. Shipments. 



Agricultural Implement*: i 

1905. pounds..! 12.018,284 90,047.636 

1890 do.— , «.298.943 j 16,87«>,900 

Increase do I 5,714,821 i 48,«76,S46 

Boots and shoes: I 

1905- _ caHes- 118,977 I 119,007 

1890 do 104,496 I 61.897 

Increase do 9,481 ' 57.710 

Canned goods: | 

1905^ do-... 468,502 ' 647. W7 

1890 do.— 178,548 107,557 

• ' 

.Increase- do— -i 289,964 | 540,040 

Ooflee: | 

1905 _ pounds.., 10,102,279 j 9,484.873 

1P9"1 - do.....| 5,906,582 . 4.612.404 

Increase do....^ 4,195,697 4.872. 4aD 

Dry goods: I 

IJOJ- packAffes..,' 628,868 877.941 

1890 do.— 79.908 100.074 



ineiMsa do. — 648,456 777, arr 
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statement taken from the records of the LouisvUle Board of Trade showing 
receipts at and shipments from Louisville, Ky., etc. — Continued. 



Baeelpte. SblpmentB. 



FumJtnre: 

190S. 

1890. 



..poondfl.., 
do — 



8,508,554 

6,218,106 



IncreaBe.. 



do 



8,380,446 



Flour: 
1905.._ 



barrels.. 



211,263 
163,871 



47.178,»r8 
13,218.854 



33,960,619 



179,005 



Increase.- 



Com: 
1905... 



do ' 



bushels.. 



47.802 



10,581,180 
8,167,007 



683,570 



8,212,068 
6,230,709 



Increase.. 



-do.— 2.414,123 ! 2.<)72.344 



Cats: 
1905.. 



I 



Increase.. 



do.... 2,802,419 ' 2,069,370 



5.285,502 
2,663,063 I 



3,787,480 
1,718,000 



Wheat: 

1P05 

1901) 



Increase- 









Hardware: 
1905-.... 
1««0 



Increase 

Hides: 

1905 

1890- _ 



packases- 



Inerease 



Leather: 

1905. _. 

leoi) .- 



- pounds.. 






4,9M,S06 

777,664 



4,146,631 



285,882 
45,015 



190,887 



21. 256, 2 W 
11,486,759 



9,769,499 



Increase.- 



do... 



Packfng-house products : 

1905 __. 



iziiiiiri-. iiiy.111, .iiidorrr.i 



26,880,151 
11,776,547 



Increase— 



PIk Iron: 
1905- . 
1«0-. 



.do... 



.. -.ton«_- 



Increase 



do-.-. 

do — 



15,054,004 



118.496 
68,794 



1,818,156 
226,678 



1,086,577 



1,280,681 
148,768 

1,066,863 



6,002,548 
2,455,151 



3,607,307 



11,495,820 



11.496,320 



83,898,176 
22,677,860 



61,320,317 



12,088 
668 



Mnrhinery: 
1C05 

1890 



..pounds-. 
do 



Increase.. 



Kalis: 

1905- 

IrtOO 

Increase 

Cotton-seed oil: 

1905. 

1800 






kears.. 



do-. 



Increase... 



barrels.. 

do.... 






54,702 


11,430 


9,482.082 
6,016,734 


14,764,661 
6.478,131 


4,115,349 


9,286,520 


190.837 
158,016 


178,907 
84.506 


41,821 


94.401 


331.245 
18,874 


325.792 
19.825 



317.871 



305.967 
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Statement taken from the records of the Louisville Board of Trade shoicing 
receipts at and shipments from Louisville, Ky„ etc, — Continued. 



Apples, onions, and potatoes: 

IOC'S. 

1890 _. 



Increase-., 
Seed, garden and grass: 



-barrels- 

do— 



-do. 



1905 _ pounds- 



1890.. 
Increase 



do... 

—do—. 



Receipts. Sblpmeats. 


827.102 1 4S8.343 
176.277 j 18S.381 


150.913 1 ^^9,<k-^9 


9,617,478 1 8.149,462 
6,607.359 1 5.991. 552 



8.010.119 2.157.910 



Stoves and hollow ware: 



5,872,671 
1,755,181 



37.177.491 
16.877. 171» 



Increase- 
Soap: 

1905l 

1890 






3,617.400 20.30D.012 



do._. 

do— . 



Increase- 
Sugar: 

1905 

1890 

Increase 



do—. 

barrels.. 

- do— . 



Tobacco, nnmanufacturad: 

1905 

1890 



.bogheads. 
do... 



Increase-. — — do — 



Tobacco, manufactured: 

1905_ 

1800 



pounds- 

do.— 



Increase— 



-do. 



Terra cotta and tile: 

IPCi 

1890 



Increase- 
Vinegar: 



_...do.._ 
....do 



-do.. 



1JX)5_ _ barrels.. 



Increase-. 



.do- 
-do. 



White lead, paints, etc.: 

1905 pounds. 

1890 do— 

Increase do 



' 12.448,041 ' 
2,745,183 1 


22,027.958 
2,257.670 


1 9.703,4.-^ 1 


20,670.288 


1 

i 170.950 ' 

102.315 , 


146.951 
55,141 


68.635 ; 

1 .1 


w.aio 


' 152.892 ' 
1 84,078 I 


113.730 
86.801 


i 68,814 


2C.929 


' 1,820,045 1 
, 1,049,636 i 


64.662.813 
21.147,847 


i 270,409 1 


43.514,966 


1 38,806,906 
' 6,187,256 . 


78.827,300 
7.41O.08O 


] 27,621.649 1 


71,417,270 


1 27.887 
1.788 


1.^7.443 
26,967 


26.099 


110.476 


, 12,921,768 
' 3,384.241 1 


26.141.561 
4,003,492 



Wagons: 

1005. 

1890 



-r"-iiiriri-.iiiz-iiidoizi 



Increase- 
Whisky: 



do- 



1905 barrdls-- 



1890-. 

Increase-, 

Wooden ware: 






9,537.527 


22.138,06^ 


9,657,843 . 
1,732,014 , 

1 


35,376.615 
10. 808, 5 >^ 


7,925,820 1 


24.478.063 


164,001 , 
71,006 1 


467,868 
?77.66.'> 


92,996 1 


190.209 



1905 pounds. 



1890.. 
Increase.. 



Woolen goods and yams: 

1905- 

1890 



.do. 
do— 



do—. 

do.... 






26,887,957 * 64.961,561 
2,455,620 < 2,400.100 



24.432.828 I 52.581.461 



8,217,206 20,489.914 
1,882,626 * 4.8S4.682 



1.884,579 I 15,625,282 
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LETTER OF THE CINCINNATI (OHIO) CHAMBER OF COMMERCE AND MLRCIIANrS* 

EXCHANGE. 

Kef erring to your recent inquiries having a bearing upon our river traffic and 
what should be expected of the future under betterment of our great waterway, 
so as to provide for as nearly as possible uninterrupted transportation facilities, 
I submit such conclusions as the brief opportunity at my disiK)sal at this time 
seems to admit of. 

You have submitted six questions as coming from the statistical committee of 
a board of engineers of the .United Slates Army Corps, to which I will direct 
my attention. 

iVo. /. — *' What is the total outgoing and incoming tonnage of freight " (by 
Ohio River)? 

Our records are not sufficiently complete to admit of a definite statement, 
but it is reasonable, in the light of evidence from available records as a basis 
for genera] deductions, to suggest that it is about 4,500,000 tons annually. 

No. 2.—" What are the chief industries of the city?" 

Manufacture of clothing, boots and shoes, vehicle^ furniture, office, bank 
and bar furnishings, woodworking machinery, machinery in very great variety 
and extent, machine tools, leather, harness and saddlery, distilled and malt 
liquors, pork and beef products, pianos, soap, lumber, metal products in great 
variety, printing ink, and many other lines oif importance. Jobbing operations 
embrace groceries, dry goods, hardware, and all the lines usually found in a 
large commercial center. 

No. 3. — ^** What are the sources of supply of. raw material used in the chief 
industries?" • 

Lumber, cut, comes from regions up the river and southward, that from the 
South by rail — ^from Tennessee and adjacent regions, etc. Uncut lumber comes 
largely from eastern Kentucky, West Virginia, etc. Coal comes from the Pitts- 
burg district and West Virginia by water, rail receipts including supplies from 
southeastern Ohio, Virginia, etc. Pig iron comes from Alabama, southeastern 
Ohio, etc. Animals for slaughtering come from Indiana, Illinois, Ohio, Ken- 
tucky, and Tennessee. Leather comes largely from eastern sources, but it is not 
a prominent local product. Gram for distilling and brewing concerns comes from 
bidiana, Illinois, Iowa, Wisconsin, Ohio, Kentucky, etc. Cotton-seed products 
and other material for soap manufacture and other purposes come from Ten- 
nessee, Georgia, and other southern localities. The greater part of the raw 
material comes from districts along and adjacent to the Ohio Valley and south- 
ward. 

No, 4. — "How much of the raw material comes from abroad? And what 
trffect will an uninterrupted river transportation have on such imports?" 

Can not speak with deflniteness, but of much less importance than from 
domestic sources as to present extent of such business. But with uninter- 
rupted water, transportation and the relatively low cost of freight which this 
implies business experience teaches us that a very important change in the 
direction of increased movement of such products would result beyond question. 

No. 5. — " What effect on the manufacturing industries generally will an unin- 
terrupted river traffic have, both as to bringing together of the raw materials 
used and to the distribution of the finished products?" 

The Ohio Valley region through its resources for raw materials entering into 
industrial operations and by its agricultural characteristics is naturally a 
freight-producing section of the highest class in this country. These resources 
have been only partially developed and are capable of very great expansion in 
extent of output. Probably no application of human activity in any other man- 
ner could do more in promoting such development and expansion than the 
betterment of conditions for moving freights in the Ohio River and its tribu- 
taries. The benefits derivable from such facilities of uninterrupted commerce 
would be far-reaching, not only with reference to enlargement of production 
and of distribution of domestic products in all this section of the country, but 
likewise in its influence upon imported products and their distribution by the 
facilities afforded by regular and continuous traffic. 

No, 6, — "What are the present receipts and shipments by river?" 

Coal, lumber, animals, tobacco, liquors, salt, iron, produce, etc., and merchan- 
dise of all kinds. 

I regret that time now at disposal does not favor a more complete treatment 
ot the questions presented, and which I am sure are of such importance in an 
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early and future Influence upon our Industrial Interests as to justify the most 
favorable consideration of the Government, to the end of advancing as rapidly 
as possible the work of securing continuous navigation. 



LETTER OF THE CINCINNATI (OHIO) CHAMBER OF COMMERCE AND MERCHANTS' 

EXCHANGE. 

In reply to your inquiry concerning the volume of traflSc at Cincinnati repre- 
sented by receipts and shipments of freight by railway lines, it has not been 
possible to secure from such transportation lines statements representing ton- 
nage of freight for some of the companies, so that only partial returns liave 
been available in this particular. For several years we have annually secured 
reports from a large proportion of such business from which we have formed 
approximations for the unavailable portion, thus reaching conclusions deemed 
to be justified by such indications. Accordingly it has been made to appear that 
for the calendar year of 1905 the railway traffic in and out of Cincinnati was 
23,000,000 to 26,000,000 tons. 

Referring to my commuuioation to you under date of July 11, 1900. relating 
to the share of the Ohio River freight traffic which Cincinnati represents, I 
remarked tliat while a definite statement could not be offered, it was reasonable, 
in the light of evidence from available records as a basis for general detluo- 
tions, to suggest that such traffic represents about 4,500,000 tons annually. 
This would mean that the rive* business represents about 16 per cent of the 
combined tonnage by rail and river. 

While this is as far as I may need to go in replying to your inquiries, I shall 
assume to add a few observations upon questions indirectly related to the 
propositions under consideration.' I feel that it may be assumed that wherever 
rests the controlling power concerning a condition, or a force, or a property 
applicable to the public or general welfare, there is an Implied obligation on 
the part of such power to furnish to the welfare interests everything that is 
practicable, feaBible. and deserving, calculated to be promotive of such interests. 
The Government has charge of navigable waterways because they are open 
public thoroughfares for purposes of commerce and transportation, unrestricted 
by local or State limitations. The Ohio River is one of the especially great 
thoroughfares of such nature. It has been well shown that this water course 
and its tributaries are within territory of the highest order of productive power 
In relation to agi'iculture as well as of resources of forest and mineral products, 
and in its position for encouraging manufacturing enterprise for utilization of 
raw materials for products available for distribution In all portions of our 
country and to foreign markets. In these matters this territory has had but 
partial development. The development of such resources and opportunities Is 
dependent upon relatively advantageous transiK)rtatlon facilities. Water trans- 
portation represents a much lower cost of movement of freight than does the 
railway. The two systems of transportation work together and serve each 
other, and the combination serves the interests of the producer and consumer. 
The railway facilities In this region have advanced far more than the water 
facilities for transiwrtatlon. notwithstanding the fact that water transportation 
represents the lower element of cost, and thiis contributes significantly to the 
growth of business and industry. The people in the Ohio Valley region are 
justified in regarding with great satisfaction the recognition which has already 
been accorded to the benefits to be secured from betterment of the navigation 
of the Ohio River, under the plan for continuous service throughout the year. 
They are justified in manifesting full appreciation of all that has been accom- 
plished and provided for. In this direction. They are likewise Justified In con- 
tinuance of urgent appeals to the Government having the control over these 
waterways, to more nearly keep pace with the demands for betterment of such 
transportation facilities, and to more closely approach the advance made in 
fiuch matters by the enterprise of the railway interests. While full considera- 
tion should be accorded to the position of the (Tovennuent in Its relation to 
such work In this region and elsewhere, with reference to power for effecting 
rapidity of progress, the fact remains and should not be lost sight of that 
effectiveness of results which are i>ronu)tive of the real objects In view depends 
much upon the rapidity of progress In such work. It la not too much to say 
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that no section of our country presents stronger evidences of opportunity for 
securing needful and beneficial results to Industrial interests than now lies in 
the power of the Government through ample provisions for improvement of the 
navigable waterways of the Ohio Valley region. 



LETTER or THE WHEELING ( W. VA. ) BOARD OF TRADE, 

I. learn from M. Marsh & Son, large stogie manufacturers, and Bloch Brothers, 
tobacco manufacturers, that the larger part of their raw 'materials comes from 
Kentucky. The stogie makers also use Ohio, Pennsylvania, and Connecticut 
tobacco. The Kentucky product is now shipped here entirely by rail, but im- 
provement of the Ohio River might have a tendency to increase river shipments. 

AU the iron ore used In furnaces by the mills in this section comes from the 
Lake Superior region. The La Belle Iron Works owns its mines outright, the 
Wheeling Steel and Iron Company is interested in several mines, while the 
Steel Corporation furnaces get their ore from their own mines. It is the 
expert opinion that tlie Erie Ship Canal would aid very largely in getting 
supplies here cheaply. 

The princiiMil raw materials in the manufacture of glass are sand, niter, soda 
ash, and lime. The sand comes from Pennsylvania, West Virginia, and Ohio; 
the niter comes from South America by way of Baltimore, New York, Phila- 
delphia, and New Orleans; the soda ash was formerly made in England, but 
American manufacturers are now supplying the country and there are now 
six or eight plants located in Michigan, Virginia. New York, and Ohio. 

The lime comes principally from northern and central Ohio. 

The improvement of the Ohio River would probably aid in the assembling of 
these raw materials. 



LETTER OF THE POMEROY (OHIO) BOARD OF TRADE. 

The permanent improvement of the Ohio River will be very far reaching 
in its benefits. There Is scarcely an interest or any of the people of the entire 
country who do not depend in some way upon the workshops or mines of our 
Ohio Valley; and to get out products to the market by the most economical 
means is of importance to all. 

With a regular navigable stage of water in the Ohio River, it is difficult to 
estimate the extent to which it will increase the tonnage movement from our 
territory. Pomeroy contributes no small amount to the traffic of the Ohio River, 
Our principal industries are the production of salt and the mining of coal. A 
leaflet issued by our board of trade in the year 1901 gives the tonnage of these 
commodities shipped bj' river from this i)oint, as follows: 

Annual coal shipment by river bushels__ 3,000,000 

Annual salt shipment by river do 2,250,000 

With the improvement of the Ohio River this tonnage would no doubt be 
increased many fold. Meigs County, of which this place is the county seat, con- 
tains the largest undeveloped coal field In the State of Ohio. This coal field 
underlies the eastern and southeastern parts of the county, all of which terri- 
tory lies contiguous to the Ohio River for a distance exceeding 60 miles. The 
coal lies at a depth ranging from a few feet to nearly 300 feet, a solid block 
of more than 50 square miles of coal, of a thickness of more than 4 feet. One 
hundred thousand acres of coal, each acre comprising more than 100,000 
bushels. 

As to the quality of the Meigs County coal, I quote from the geological sur- 
vey of Ohio, volume 5, page 737, where Mr. Emerson McMlllln, In an article 
on " The gas coals of Ohio," has this to say : "All things considered, the coal 
from Antiquity', near Pomeroy, Meigs Coimty, No. 8, or Pittsburg seam, is the 
best gas-making coal of any that has yet been tried In the State. Fair yield, 
high illuminating power, easily purified, and producing a good coke ; these facts 
put this at the head of the list of Ohio gas coals." 
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Wltli the large Ohio River frontage bordering upon this coal field, it will 
be seen what a i)owerful influence the Improvement of this river will have upon 
the future development of the coal industry in this locality, adding millions 
of tons annually to the river traffic. 

In addition to the wealth of Meigs County in salt and coal, there also exists 
an abundance of clay suitable for the manufacture of pottery and tiling, and 
for the making of brick, both building and paving. 

Petroleum has been produced in marketable quantities for a number of years, 
and, judging from the large area under lease, large developments along this 
line may reasonably be looked for at no distant date. 

It is apparent to anyone familiar with the natural resources and industrial 
activities of the Ohio Valley that with the river improved It will become one 
of the greatest freight carriers in the world. It Is my opinion that the people 
of the United States are becoming alive to the necessity of river and harbor 
improvement generally, and that there is now a sufficient sentiment aroused 
to justify Congress in making more liberal appropriations to prosecute such 
work. The result of the improvements made on the Great I^akes is an example 
of what it would mean to the Ohio River, and I trust we may have river and 
harbor legislation to the end that your work may be pushed to an early com- 
pletion. 



LETTER OF THE CLOVERPOBT (KY.) COMMERCIAL CLUR 

Yours of the 2Sth ultimo received, aud we respectfully submit the following 
data which we have collected with not a little trouble and considerable delay: 

Question 1, What is the total outgoing and incoming tonnage of freight? 

Answer. About 12,423,854 tons per annum. 

Question 2. What are the chief industries of the city? 

Answer. Tobacco, timber, foundry, railroad shops, brick manufacturing, roof- 
ing and tiling, ice and water company, electric light company, Polk Canning 
Company, sawmill company, planing mill company, coal company, flour mill, 
job printing company, Phelps-Mussel Shell Company. 

Questiofi 3. What are the sources of supply of raw materials used in these 
chieT industries? 

Answer. Home and foreign, 90 per cent from home. 

Question 4- How much. If any, of this raw material comes from abroad? 
What eCFect will an uninterrupte(i river transportation (from New Orleans to 
Pittsburg) have on such imports? 

Answer. Ten per cent from abroad. It would decrease the freight rates 
through comi)etitlon with railroads aud Increase the Imports considerably. 

Question 5. What effect on the manufacturing industries generally will an 
uninterrupted river traffic have, both as to bringing together of the raw mate- 
rials and to the distribution of the finished products? 

Answer. It would increase the manufacturing industries at least 100 per cent, 
thereby increasing the use of raw materials here and from abroad and conse- 
quently the distribution of the finished product in the same proportion. 

Question 6. What are the present receipts and shipments by river? 

Answer. About 180,000 tons per annum. There should be added in answer 
No. 3, home — and tliese are tobacco, com, tomatoes, wheat, fruits, clays, timber, 
coal, and lumber; foreign — coke, pig iron, pine lumber. 



LETTER OF THE IIANIX)N-8HARPS COMPANY (PAPER), OF WHEELING, W. VA. 

Answering your letter of the 7th instant, uninterrupted river traflJc would 
be of great advantage to us in our business. It would not materially aid us 
in bringing together raw material. The advantage would be in shipping the 
finished product. 

We think undoubtedly that a regular navigable stage of water would certainly 
lead to the establishment of new industries in this field. 

The increase in river traflSc would, in our opinion, be at least 40 per cent 
if a navigable stage was had the year round. 

The construction of the Lake Erie and Ohio River Ship Canal would benefit 
the Wheeling district very materially, esi>eclally the Iron business, as we 
see it. 
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Hope that you may be able to push this river improvement through with all 
speed possible, and assure you that we are greaxly Interested in the sul>ject, 
and regret that your previous letter was not answered. 

• LET1BB OF D. H. BALDWIN A CO. (PIANOS), LOUISVILLE, KY. 

We have your favor of the 14th in regard to the benefit that tho Ohio Kiver 
is to our business, and the advantage that would obtain to us could wo have 
a 9-foot river navigation. 

Our river tonnage last year received from Cincinnati, destination to Louis- 
ville, was in the neighborhood of 200 tons. This, as you know, being on the 
highest class and highest rate of freight, pianos. 

We sent only a few tons of freight from here, about ten, as there is no 
service except in the last month south of this i)oint, except some local stations 
between this city and Evansville. We ship to all sections of the United States 
and to about 35 foreign countries. 

We consider that our facilities from Cincinnati to Louisville, by boar, are 
the greatest we have in the world, from the matter of the time that is made 
and the matter of satisfaction given to us in the shipment. Our goods arrive 
in perfect condition, and we have never had a complaint from damage by 
water or rough handling, pn the other hand, where shipments are made to 
other points by. railroad, we have trouble of (-very kind, from exposure to the 
weather and rough handling. Could we have proper river facilities from 
Louisville to New Orleans, we could handle 1,000 tons every year at once, and 
from what little experience we have had the river facilities on the question 
of time are much better than railroads. We take as a sample shipments to 
Memphis and below. 

We consider that it would be of the greatest benefit to our business of any- 
thing that could be bestowed upon us at the present time, both for taking care 
of and opening up an immense southern trade, as well as allowing us to take 
care of an immense foreign trade and on the Pacific coast. 



LETTER OF THE LA BELLE IRON WORKS, OF STEUBENVLLE, OHIO. 

The receipt of your favor of the 7th instant is hereby acknowledged, and I 
beg to submit the following replies to your questions, taking them up in the 
order in which tliey are given : 

First. An uninterrupted waterway from Pittsburg to the Gulf, with a mini- 
mum stage of feet above Cairo, would unquesticmably be of untold advantage 
to all manufacturing industries located along the Ohio Uiver; this is for no 
other reason than the influence such a waterway or means of cheap trans- 
iK)rtation would have on railroad rates. Wheeling's present favorable freight 
rates to river and near river points are largely owing to the wholesome regard 
in which water transiK)rtation is held by railroad managers; but with an 
improved' waterway admitting of still lower water rates a further reduction in 
the rail freights could naturally be expected. Besides this, on long-haul points 
a water rate could be made against which the railroads could not compete, 
thus giving to the river shipper an advantage over his competitor who must 
depend altogether on rail transportation. 

But a waterway to be of service to shippers must be adequate as well as 
reliable, and unless the river is made navigable for at least eight to ten 
months in the year, it is not of m^ich benefit ns a means of transportation. 
With the opening up of the Panama Canal the l)enefita to be derived by river 
shippers will be greatly enlarged. 

Second. It is difiicult to say what advantage an uninterrupted river trafllc 
would have on the question of imports to this country, but with the depletion 
of Minnesota ore lands other ore deposits will have to be discovered, and 
these in all probability will be found in Mexico or some other southern country, 
where water transportation can be utilized to great advantage. 

Third. It is a well-known fact that manufacturing industries, like other 
things, are the most numerous where they thrive the best. 

Fourth. It is out of the question to estimate with any degi-ee of accuracy 
what increase would take place in river traflSc, provided we had a 9-foot stage 
of water open most of the year, but it would undoubtedly be several thousand 
per cent. 
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Fifth. The construction of the Lake Erie and Ohio River Ship Onal would 
certainly benefit Wheeling and vicinity as much as any other locality, bringing 
about lower freight rates on ore from the Northwest, and on coal and other 
commodities to the same section. 

It certainly stands to reason that the natural advantages enjoyed by any 
locality should be improved and utilized, and it will be a matter of wonder- 
ment to those who follow us in years to come why this question of river trans- 
portation was not worked out sooner, and why the very people who should be 
the most Interested were apparently so indififerent. 



LETTER OF HOUSE A HEBBMANN (OUTFITTERS), OF WHEELING, W. VA. 

I have received a communication from the Secretary «f the Wheeling Board 
of Trade, requesting an opinion on the advantages that would accrue to our 
manufacturing and business interests by having an uninterrupted 9-foot stage 
of water in the Ohio River from Pittsburg to Cairo. 

Generally speaking, the benefits could not be computed, they would be in- 
calculable. 

But to answer your questions as laid down : 

First. The eflTect of an uninterrupted river trafl^ in the bringing together of 
raw material would be to stimulate the production of same. The demand would 
be so much greater here, because the saving In freight charges, when com- 
pared to railroad cost of handling heavy freight, would place our iron, steel, 
and tin industries to much better advantage to better compete with the 
world's markets, both as to quality of the finished products, and the means of 
getting it to the seaboard for shipment abroad, via the Mississippi River and 
St. I^wreuce River. 

The advantage of a 9-foot stage would not, however, materially increase our 
facilities for obtaining raw material from the Lake districts, unless the Lake 
Erie and Ohio River Canal was built to make an imbrokeu chain in water 
transporfation for both the raw nuiterinl and the distribution of the finished 
product. 

Secfoud. A regular navigable stage would certainly Increase the number of 
our industries. What will benefit already established industries, must natu- 
rally provide a field of profit for new ones. 

Third. Regarding the percentage of increase in traflic following an unhi- 
terrupted navigable stage, this can only be answered by conjecture. In the 
first place, it would naturally increase in the ratio as the traffic Is now on a 
regular stage. In other words, if we now have an interrupted stage for six 
months, an uninterrupted stage for twelve months would double the trafilc, to 
say nothing of the gain accruing from the loss due to the Interrupted stage 
of six months. 

Confidence begets business. As it is now we derive. only the benefits of the 
interrupted six months navlgoble stage from such shipments as can wait for 
navigable stages. Who knows, who can compute, the tremendous tonnage that 
must be moved to fill immediate orders? — which could be shipped by water 
if a dependable stage could be had from January 1st to December 31st. This 
same tonnage is now congesting our railroad facilities; it is menacing life 
and pror)erty, due to this freight congestion. 

The increase of business in this Ohio \'alley would make up for the loss of 
heavy, cumbersome freight on railroads, by providing freight of other charac- 
ter, due to the increased population. 

The effect of the railroads carrying th^ cumbersome freight (raw and fin- 
ished material of our heavy products) Is to delay and deter the shipment of 
perishable merchandise. So that the per cent of increase would probably, be 
200, and as our industries Increased would be five times as much piS now. 

I can only cite you the example of the benefits to Glasgow, Scotland, accru- 
ing from the deepening of the channel of the Clyde, which doubled the shipping 
of that port in short order, yet did not detract businoss from the other ports. 

The same applies to the Manchester Ship Canal, which was built at a cost 
of $40,000,000 for the express purposes of saving one-eighth of 1 i>er cent In the 
freight charges of cotton, etc., from Liverpool to Manchester. This has not 
only proved to be a money saver for Manchester manufacturers, but a good 
Investment for the various municipalities which invested large sums therein. 
I have no doubt that the completion of the Ohio River improvements, and of 
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the Lake Erie Canal, which, by the way, I look on as a necessary adjunct, will 
make the Ohio River Valley the workshop of the world, endowed as it is with 
all of the requisites, such as coal, pas, oil for the lowering of the cost of pro- 
duction of anjrthlng usable. The only thing we lack is the low cost of getting 
our products to the seaboard and our heavy raw material to our mills. This 
can be obtained by the completion of the Ohio River improvements and the 
Lake Erie Canal. 



LETTER OF THE SCOTT LUMBEB COMPANY, OF BBIDGEPORT, OHIO. 

In reply to yours of April 6, in reference to the 9-foot stage and its effects 
on the commerce and industries of the valley, will say, first — 

That an uninterrupted 9-foot stage the year round would increase the freight 
carrying in our line (lumber) very greatly upon the river, as in the summer 
season, when the river is low, is the time when the trade is heaviest in build- 
ing material. The lumber could be brought from the South in its raw state 
and manufactured and distributed up and down the Ohio Rlv'er cheaper than 
any other way. This answers the second question as well. 

It is my opinion that a regular navigable stage would cause many new in- 
dustries to locate along the Ohio River, as the section between Pittsburg and 
Cincinnati is exceptionally favorable, owing to the coal works, good shipping 
facilities, and, last but not least, it is of great importance to have plenty of 
good water in all manufacturing plants. 

It is my opinion that the trade on the Ohio River would be many times 
heavier, possibly five times as heavy in ten years as it is at present. In fact, 
it is hard to estimate as we can not count on how many large iron works, coal 
plants, etc., would equip themselves with barges, if they could depend upon nav- 
igation the year through; we might see twenty times more freight carried in 
ten years than there is at present. I see no reason why all the large iron works, 
glass factories, coal mines, and potteries should not have their quota of barges 
and transfer the greater part of freight that goes South in export trade, by way 
of New Orleans. 

Another factor that might cut an important figure is the South American 
trade that we are not counting on at present. All these taken into consideration 
make it hard to estimate the increase. 

As to the last question in regard to the Lake Erie and Ohio River Canal, I 
am unable to say anything. 

It is my great desire, both Individually and as a member of our firm, that 
this 9-foot stage come early, as I am surely of the opinion that nothing will do 
the Ohio Valley more good in most every way than its completion. 



LETTER OF THE WHEELING POTTERIES COMPANY, OF WHEELING, W. VA. 

In reply to your circular letter of Inquiry of the 6th instant, will answer 
your questions in the order in which they are asked. 

First An uninterrupted water supply would naturally be advantageous for 
manufacturing industries, as we could then depend upon river traffic for ship- 
ping and receiving material and finished products, and naturally would culti- 
vate that method of shipment, which, as far as we are concerned, at the present 
time is hardly ever used by us, as steamboat facilities are so uncertain. 

Second. We are large consumers of imported clays, which are now shipped 
from New York, Philadelphia or Baltimore by railroad. With a uniform stage 
uf water this could all be unloaded at New Orleans and shipped by river. 

Third. With the increased facilities of water navigation in connection with 
our splendid railroad facilities, a regular navigable stage of water should un- 
doubtedly be conduoive to the establishment of new industries in this locality. 

Fourth. It would be hard to estimate the percentage of increase in traffic, 
but undoubtedly it would be quite considerable. 

Fifth. The construction of the Erie and Ohio River Canal would be fully as 
advantageous to this district as an uninterrupted river traffic would be, and the 
two combined should undoubtedly make the Wheeling district one of the best 
manufacturing centers in the world. 
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XXTTEB OF S. J. HATHAWAY (LAWYEB), OF MABIETTA, OHIO. 

In view of the proposed Improvement of the Ohio River by securing a depth 
of 9 feet and my attention having been called to the action of Congress, seeking 
more definite information as to the effect such improvement would have on the 
business of the Ohio Valley, I wish to say that under present conditions at low- 
water stage, such as prevails almost uniformly during the summer months, the 
through traffic is entirely suspended and the large steamers such as the Vir- 
ffiniOy Key Stone State, Queen City and other steamers plying between Cincinnati 
and Pittsburg have to lay up until the fall rains again bring the river up to a 
boating stage. Of course, the same conditions prevent any traffic whatever by 
the immense coal fleets. 

The above statement is true also in regard to the steamers plying between 
Charleston, West Virginia, and Pittsburg, via the Kanawha, and to traffic be- 
tween Zanesville and Pittsburg via Marietta and the Muskingum. 'JHius the 
channels of trade are diverted and shippers resort to the railroads, and the 
river shipping interests suffer thereby and it takes some time for the steamers 
to regain the confidence and patronage of shippers. Whereas If a 9-foot -stage 
was assured at all times of the year the steamboat trade would become stable 
and reliable and,* in my opinion, would In ten years deuble in volume and serve 
to develop all branches of trade In like proportion tn the Ohio Valley. 

I certainly believe that the above statement is true as to the whole Ohio 
River from Pittsburg to Cairo. 



LETTEE OF THE TELL CITY WOOLEN MILLS, OF TELL CITY. IND. 

Replying to your letter of recent date will say I fully appreciate the import- 
ance of the " Ohio River Board " of Engineers as appointed by the Twenty- 
eighth Congr^ess, relative to the improvement of the Ohio River, and I hope 
your association will be successful in showing and convincing this board of the 
great value an improved river will be to the commercial and manufacturing 
interests and the people in general. 

The Ohio River the past season has been at a good stage, navigable almost 
the entire year, something unusual that does not happen very often, but this 
condition of the river had the effect of doubling our shipments by river, it had 
the effect to compel the railroad company to give our shippers more and better 
car service and lower rates, and now the 9-foot stage advocated and demanded 
by your association has more and better friends than ever, this fact was clearly 
demonstrated here In our locality a few weeks ago, when our present Congress- 
man, in a primary election, went to his defeat by over 500, Just because the 
people believed he had not done what he could have for the Improvement of the 
Ohio River. 

With one or two exceptions all of our manufacturers obtain their raw material 
by river. With the good stage of the river the past season they have been able 
to operate their plants the entire year, therefore an improved river, a 9-foot 
stage, uninterrupted navigation the year round, Is of such great value to our 
city and locality In general that I hope and trust for a favorable report from 
the •* Ohio River Board " to Congress and the ultimate realization of 9 feet from 
Pittsburg to Cairo. 



LETTER OF THE POMEROY SALT ASSOCIATION COMPANY, OF POMEROY, OHIO. 

We have given your Mr. Williams actual figures on the amount of salt moved 
by water from the Pomeroy Bend in 1905, and at his request we will now an- 
swer the last question on your form, which requests what would be the effect 
on our business if we had a permanent navigable stage of water in the Ohio 
River. 

With the present uncertainty of river navigation on account of the long 
period of low water occurring at the season of the year when we could do the 
largest volume of business, we are not justified In providing the proper facil- 
ities for transportation of salt, and, therefore, when we have open navigation, 
can take advantage of only very limited facilities and of supplying such market 
as may be available at the time shipments are possible. With a 9-foot stage 
in the Ohio, interferred with only by ice, which can be expected during the 
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months of January and February, the dullest mouths in the year, we would 
be justified in providing barges and steamboats for special transportation of 
salt, and would be enabled to contract deliveries at the season of the year 
when the trade and consumer require it ; would bQ enabled to make the freight- 
ing of our product a nominal and not the principal cost at the point of delivery, 
and would not hesitate to make the investment necessary in transportation 
facilities for fully four times the amount of salt transported in 1905, which 
would be, in round numbers, 100,000 tons. 



LETTEB OF A. WALLER A CO. ( GRAIN), OF HENDEBSON, KY. 

Answering your inquiry as to what effect, we think, the i>ermanent improve- 
ment of the Ohio River would mean to Henderson, will say that we can imagine 
nothing that would be more conducive to the upbuilding of this city and its 
surrounding country than the Improvement contemplated by your association, 
resulting In a 9-foot stage of water the year round from Pittsburg to Cairo. 

As conditions are now, on account of the uncertainty of navigation on the 
river, the business interests of this city depend in a very small d^ree upon 
transportation by river, and comparatively little tonnage is moved away from 
Henderson by water and only the agricultural products of the country withm 
a small radius tributary' to the river is transported to Henderson by water. 
Wliereas If navigation could be depended upon the year round we dare say 
that probably 50 per cent of her business, to and from this city, would be 
moved by water. 

Again Henderson ls*now suffering from a discrimination in freight rates to 
east, north, and west, as compared with Evansville, which we believe we could 
compel the railroad companies to remove if we had a stage of water oxl the 
Ohio River that could be depended upon the year lound. 

We wish your association all of the success which the merit of the enterprise 
deserves, and trust it will not be many years before our hopes are realized. 



LETTER OF THE CHAIR MAKERS* UNION, OF TELL CITY, IND. 

Being that Congress is still in session, we kindly urge you not to forget the 
appropriation to improve the Ohio River. We ask this because we are almost 
compelled to have the river navigable the year round, both for our incoming 
and outgoing freight. Last year the Ohio River was navigable the year round, 
which does, however, not occur once in twenty-five years; the result was that 
we did four times the amount of shipping we ever did. In fact we would have 
been compelled to shut down a good portion of the time on account of the 
shortage in cars if it was not for the good stage of water we had in the Ohio 
River last fall. By all means urge a 9-foot stage of water ; this will allow larger 
boats to run, which would mean through boats from Cincinnati to New Orleans. 
A 6-foot stage will hardly allow large enough boats to run to make through 
trips paying, unless rates are made excessive. You understand that the larger 
the boat the more freight it can carry, therefore the cheaper or lower the rate. 
We are dependent on the river for our raw material, therefore very anxious, 
still all the factories in our city get most of their raw material by river, so 
they are all anxious to see a 9-foot stage of water. You can judge by the con- 
tribution you get each year from our city toward maintaining the associa- 
tion that w^e are a unit on a 9-foot stage. Right here, I want to say that our 
present Congressman, Mr. Zenor, is having the fight of his life to get a renomi- 
natlon from his party, only because he has not taken the proper interest in the 
improvement of the Ohio River. Tell City always stood by him firmly until 
several weeks ago at a primary it gave his opponent a majority of 222 out of a 
total vote of 386. We only give this illustration to show you how desperate 
the people are getting in securing Congressmen who have the interest of the 
country at heart. 

With the 9-foot stage the year round on the Ohio and Mississippi rivers and 
the completion of the Panama Canal, this country will prosper as it never has 
before. The effects of improving the Ohio River will not only be local but 
national. Mr. Bettlnger's address at Cairo ought to be read by every Congress- 
man, because he makes points in it that are impossible for me to make. 
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LETTBB OF THE SOUTHERN STOVE WORKS, OF EVANSVILLE, IND. 

We are large shippers by vflatev from l^vausvllle, and It Is a serious question 
with us very frequently to use that bi>?hway, because in low stage of water we 
are unable to ship goods by river, lose business thereby, as we are obliged to 
ship them all by rail at an increased freight rate, and our business has been 
seriously injured by the fact that during so many months of the year we are 
unable to avail ourselves of river shipments by reason of the low stage of water, 
and we earnestly beg you to do all you can to increase that stage of water by 
action of Ck>ngre88. 



LETTER OF THE STANDARD BRICK MA:7UFACTURING COMPANY, OF EVANSVILLE, IND. 

We are very glad to see that prospects are becoming brighter for an Improved 
river, and that we may be hopeful that the day is not far distant when the Gov- 
ernment will recognize its importance to this district and will come to our 
rescue. 

As to significance of this proposition as it relates to our industry, permit us 
to call your attention to the fact that the high freight rates on the railroads 
limit our selling territory to less than 100 miles, and wherever a point can be 
reached by river we can get a much lower transportation charge by water. 
Now it so happens that always when the building season is at its highest point 
the water in the river is at the lowest, and in fact during the summer months, 
the time when we have to depend upon placing our outppt, the river has been 
so low that it was unsafe to start off a barge load of brick and no boatman 
could be induced to undertake it. 

Until such time as that a 9-foot stage is given us, we will be deprived of a 
lot of business and many people in the surrounding territory who have no rail- 
road connections will be seriously handicapped in building operations during 
the best time of the year, or if they succeed in getting their material over the 
railroad are obliged to pay much higher trasportation charges. 



LETTER OF THE I. GAN8 COMPANY (WHOLESALE DRY GOODS), OF EVANBVILLE, IHD. 

We write this letter to emphasize the great needs for navigable stage of the 
Ohio River such as the Ohio Valley Improvement Association is laboring so 
incessantly to accomplish. We, of course, write from our standpoint here in 
Evansville. 

Every year navigation closes for several months, and many, towns far away 
from railroads that run out of Evansville turn their trade away to other cities: 
in many instances some of our customers order by rail, the nearest station to 
them, but in every instance we have to divide the cost of freight; thus it is 
expensive to us, yet we are forced to do so to hold the trade. 

Two years ago we made a shipment amounting to over $100 ; goods were put 
off at a certain landing, but on account of the low watQr the boat was naturally 
irregular in reaching said landing. In consequence our customer was not at 
the landing, when boat reached there : however the goods were put off at our 
risk and were stolen. 

If w'^ had a good stage, boats could run regularly and there would be no risks 
to assume, because parties could be on hand at such landings to take charge 
of goods. We also find that our trade order all their goods by river, even where 
railroads touch those places, on account of the cheaper rates. 

When the river gets real low, permitting only small crafts like gasoline boats 
to navigate, we frequently haul goods to the wharf, but have to haul it back 
again as the small boats can only carry so much. This improvement of our 
river does not mean a benefit to Evansville only, but the whole country is inter- 
ested. Shipments from northern cities for points on Green River come to Ev- 
ansville, but are delayed until sufficient water will permit larger boats to carry 
goods. 

Locks and dams on Green River make that stream navigable at all times, yet 
two years ago we could not even ship to points on Green River, owing to the ex- 
treme low stage in front of Evansville. We consider that the improvement of 
our rivers is as important as the Panama Canal. 
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LETTER OF THE LAWBENCEBURO ROLLER MILLS COMPANY, OF LAWRENCEBURG, IND. 

Referring to your letter of March 31st, title writer lias not had time as yet to 
gather information of a general character bearing on the subject-matter of your 
letter. ' If it is your desire, however, that the outgoing and incoming tonnage of 
freight of this city be gathered together, we shall make an effort to do so 
through the machinery of our commercial organization. 

Speaking for ourselves, we can say that a 9-foot stage all the year round 
would be a great benefit to us in many ways. Every year our trade Is increas- 
ing at river points; we also get considerable of our raw materials from the 
river, and if we were guaranteed a shipping stage at all times of the year, great 
improvements would be made at the wharfs at the different points, so that ship- 
pers could use the river to better advantage than they can at the present time. 

There are many things to be said in favor of river transportation. Perhaps 
one of the most important is that the time is shorter and we can usually calcu- 
late on freight arriving on tiiae, whereas with the railroads it is very indefinite. 

The city of Lawrenceburg was, as you perhaps know,* at one time one of the 
largest shipping points along the river, and it would no doubt to-day regain a 
great deal of its lost prestige in that direction if the river was at a uniform ship- 
ping stage. There are a great many industries here ; in fact the town itself is 
built up entirely by manufactures, and the number of these are increasing from 
year to year. We have Just added within the past two or three weeks another 
large concern who were attracted here by the facilities that were offered by th6 
river at this point, and we are quite certain they would be much benefited by 
a continuous shipping stage. There is not a concern here but uses the river to 
some extent all the year around when navigation is possible, and we are con- 
fident this business would be built up, and very materially, if we have uninter- 
rupted transportation. 

In regard to your second question as to the chief industries of the city, we 
will say that we have one of the largest tight cooperage works in the country, 
a very large pump concern, operated by A. D. Cook; the second largest distil- 
lery in the world ; the largest flour mill in the State of Indiana. We have brew- 
cries, saw works, furniture factories, buggy factories, and several' small con- 
cerns which are doing light miinufacturing. The product of these various man- 
ufactories go to almost every part of the civilized globe, and they naturally use 
the river whenever they can do so. 

The South, as everyone knows, is now coming to the front and is going to.be 
oae of the best customers we have. The cotton mills of the East are moving into 
the South, and conditions there have improved nearly 100 per cent over what 
they were a few years ago. There is plenty of money there, and business is be- 
ing done there largely on sight-draft terms, which is an indication of a healthy 
state of affairs. The Ohio River should be the means of transporting a great 
deal of freight into that country, and we have no doubt that if the Government 
hi their wisdom will see fit to give us a 9-foot stage the year around, they will 
be amply paid for any expense used in connection with this matter, and we feel 
certain that all the manufacturers who can use the river will do so in prefer- 
ence to any other means of transportation to river points. 

If any special information should be required, kindly advise and the writer 
will endeavor to have the secretary of our Ck)mmercial Club gather and compile 
it in such a manner that it will be easily gotten at. 



LETTER OF THE PORTSMOUTH STEEL COMPANY, OF PORTSMOUTH, OHIO. 

Agreeable^ to conversation with your Mr. Williams to-day, we would advise 
that at the present time we are not shipping but very little, if any tonnage 
by river, partly for the reason that it is not navigable the year round, but 
principally for the reason that we have not a landing directly opposite our 
works; and as we are located about 4 miles from the local wharf boat it 
would entail considerable expense in cartage for us to endeavor to ship a very 
hirge portion of our tonnage by river. 

However, if the Ohio River was navigable the year round we would un- 
questionably arrange for wharfage facilities inmiediately opposite our works 
hi which event we would doubtless be able to ship a very considerable ton- 
nage by river. 

26117— H. Doc. 492, 60-1 6 
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We are -prodticiug annually about 100,000 groBB tons of material, but Just 
at the present writing could not give you a definite idea as to what proportion 
of this tonnage we would be able to ship by river, even though we had wharf- 
age facilities, for the reason that it would depend altogether into what mar- 
kets we sold our tonnage. * 



LETTER OF THE EAGLE COTTON MILLS COMPANY, OF MADISON, IND. 

In compliance with the request of Mr. M. C. Garber of the Commercial 
Club, he desired me to write you as to the probable tonnage that would be 
shipped by water in case the river was brought to a navigable stage the year 
round, and in answer would say that the Eagle Cotton Mills Company use 
annually from 4,500 to 5,000 bales of cotton, and this would all dome by river 
and at least half of our production would be reshipped by river, which would 
make In the neighborhood of, with raw material received and stock shipped 
out from the Eagle Cotton Mills Company, from 15,000 to 18,000 tons per year 
which would go by water. 

Our production consists of brown sheetings, twine, wick, and carpet chain. 



LETTER OF C. CRANE A CO. (LUMBER) OF CINCINNATI, OHIO. 

Complying with your request we wish to submit the following facts. We 
bring from the mountains of West Virginia about 100,000,000 feet of logs and 
timber every year, which will weigh about 800,000,000 pounds or about 400,- 
000 tons. We own two steamboats that do the towing, which keeps them busy, 
and we don't do much of anything else on the river, but from our thirty 
years* experience along the river, there is no question in our minds but what 
the people from the mouth of the Mississippi to points in Pennsylvania and 
New York, and for at least a distance of 200 miles on either side of the Ohio 
River, would receive untold benefits from a 9-foot stage that could be main- 
tained the year round, and we believe that it would have a greater influence 
than anything else in regulating rates and keeping them within reasonable 
bounds. This would aslo lead to a 0-foot stage from Cincinnati to Toledo, 
connecting the lakes and river, and would compel the railroads to carry freight 
at reasonable prices or not retail the business. 

We are willing to coox)erate in every way we can with your association and 
try to bring the matter in its proper light before the committees in Washing- 
ton that have the matter in charge, and we can not but feel that when they 
are fully aware of the facts that they will consider this the best expenditure of 
public money that the Government could make. 



LETTER OF THE PACIFIC COAL COMPANY, OP LOUISVILLE, KY. 

It is with great pleasure that I acknowledge yours of the 14th inst., and in 
reply beg to state that our current year runs from November to November. 
From November 1904 to November 1905 we received 52,000 tons of freight via 
river. This company does not make shipments from Louisville. 

In reference to the 9-foot stage, we desire to say that a peramnent stage of 
this depth would be of Inestimable value to us, as our tonnage is frequently 
curtailed as a result of low water and the inability of boats coming from 
Pittsburg to carry tows. This necessitates a cessation of business, or else 
forces us to purchase from rail operators a supply sufilci^it to take care of our 
current trade. This, you realize, represents a large expense to us and con- 
sequent loss. 

To overcome this difficulty it becomes necessary for all the coal dealers oper- 
ating by water to arrange to operate yards, and carry a stock of several thou- 
sand bushels to provide against a low river, and to enable us to protect our 
trade. This condition and arrangement has always proven unsatlsftictory, as 
the cost of yarding coal is considerable, and we are out as well the interest on 
our investment as the amount of slack that is made in yarding coal represents 
a great loss to us. 
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I feel that If Congress would awaken to the necessity of giving Inland water- 
ways sufficient consideration and appropriate a sum sufficient to make said 
Waterways navigable at all seasons of the year, that the business of the river 
would be increased materially, and in consequence a saving be made as far 
as the dealers using the river as a means of transportation are concerned. 

You will pardon this lengthy letter, but this company feels that the improve- 
ment of the Ohio River in this respect is of the utmost importance. 



LEITEB OF THE LOUISVILLE AND CINCINNATI PACKET COMPANY, OF LOUISVILLE, KY. 

Complying with your favor of February 14, I submit the following tonnage 
on freight received and shipped by this company during the year 1905. For 
your information I will say that we were able to operate our boats only about 
nine and one-half months in the year 1905, and had we been able to operate 
entire year tonnage no doubt would have been much greater, and I feel that 
had we had a 9-foot stage in the Ohio River we would surely have operated 
entire year: 

Tons received 62, 204 

Tons shipped 44, G62 

Total 106, S^ 

In connection with the above will state that, ih my opinion, If we had an 
uninterrupted 9-foot stage of river that tonnage by water in our Immediate 
territory, between Louisville and Cincinnati, would be doubled annually. This 
would certainly prove very beneficial to onr merchants and consumers, as a 
9-foot stage would enable us to operate our steamers during the entire year 
and successfully compete with rail lines, thereby cheapening freight rates very 
considerably. 



LETTER OP THE LOUISVILLE AND EVANSVILLE PACKET CO., OF LOUISVILLE, KY. 

Tour favor of the 14th ultimo to hand and noted. In reply to same I inclose 
fou herewith a copy of the tonnage handled by this line between Louisville and 
Evansville for ten months ending December 31, 1905. This Is a copy of the 
report which was forwarded from this office to Colonel Ruffner, of Cincinnati. 
As you will see by the report our business increased 41.15 per cent over 1904 
freight carried by the packets and 57.14 per cent increase on towing over 1904. 
This was on account of having an excellent stage of water during the entire 
year, that is, from the first of March until December 31, 1905, the river being 
closed during January and February of 1905. The benefit this company would 
derive from an uninterrupted 9-foot stage of water in our river would be incal- 
culable, as it would give us an opportunity to handle the vast amount of produce 
raised in our territory. It would benefit the apple growers very materially. 
Heretofore, whe'n the apple crop was ripe and ready to move, it has always 
been our misfortune to have low water, and thus thousands of dollars worth 
of apples have perished on account of there being no boats running on the 
river to handle same. The tonnage in our territory is increasing every year on 
account of the territory becoming more thickly populated, and we deem It a 
necessity for our Government to take action relative to a 9-foot stage and secure 
same at the earliest possible time. 



LETTER OF THE O'NEIL COAL AND COKE COMPANY, OF LOUISVILLE, KY. 

In reply to your favor of the 14th lust., say, during year of 1905, we unloaded 
8,602 tons of freight at our landings, consisting of nails, barb and fencing wire. 
Regarding receipts of coal and coke for same period, say, Mr. Chas. H. Bohmer, 
sales agent for Monongahela River Consolidated Coal and Coke Company, 
Second and Water streets, this city, has the tonnage record for same, covering 
all of Louisville, New Albany, and Jeffersonville, hence any statement we may 
report on this subject will conflict with the statistics you are about framing. 
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If you have not addressed a similar communication to him we suggest that 
it be done. 

Benefits we would derive from an uninterrupted 9-foot river navigation are: 
liess investments, less space for storage (coal and coke), less general operating 
expense, all of which deducted from costs will he a saving to consumers in this 
vicinity. 



LETTEB OF B. F. AVEBT A jBOMS ( AGBICULTURAL IMPLRMENTS), OF LOUISVILLE, KT. 

In reply to your circular letter of February 14, would say, during the fiscal 
year 1905, we received about 300 tons of freight by river, mainly steel and steel 
products from Pittsburg. We sent out about 35 tons, mainly our finished goods, 
to southern ports. 

We favor the improvement of the Ohio River in every way possible, because 
the more said river is available for navigation the more railroads will be 
held down in their freight rates and impelled to give better service. Besides, 
It is a fact that there is always a congestion In the railroad yards about 
Pittsburg, and the railroad lines are entirely unable to give prompt service 
out of Pittsburg because of the excessive amount of business to be handled 
and their facilities being insufficient. It is therefore of great importance that 
the Ohio River be kept in navigable condition so as to aid in relieving the 
railroad congestion. 

We would, no doubt, receive and ship considerably more by the Ohio River 
if it could be relied upon all the year round. 



LETTEB OF THE KOSMOS POBTLAND CEMENT COMPANY, OF T>0UI.SVILLE, KY. 

In the first place, we beg to say that we depend entirely upon the river for 
the limestone rock which we use in the manufacture of our cement. Our 
quarry is located in Kentucky, on the banks of the Ohio River, and we carry 
our stone from there by barge to our works at Kosmosdale, Ky., which are also 
on the river. On the average, we ship from two to three barge loads of 500 
tons per week. During 1905 we shipped in this way about 75 barges of rock. 
However, we were in operation only about five months during 1905. 

With the river as it is now, we are obliged, during the period of high water, 
to accumulate sufficient rock to carry us over the usual low-water season, and 
the benefit which we would derive from a 9-foot stage throughout the year 
is of the very greatest importance to us. 

In addition to the rock which we ship from the quarry, 'we also receive 
by water all the machinery and repair parts for our plant at the quarry, and 
we are obliged to see far enough ahead, which Is often difficult, in order to 
keep ourselves well stocked with the necessary things in order to prevent the 
interruption of our plant at- such times when the river Is not navigable. 

The same thing may be said about our coal supply, which we get by barg6 
from Pittsburg and which we are obliged to buy and store in sufficient quan- 
tities to carry us over the low-water stage. In 1905 we received about 6,500 
tons of coal by river at our plant at Kosmosdale; this was during about five 
months of the year. Under ordinary running conditions we would bring in 
by river about 30,000 tons during the year. 

During 1905 we did not ship out any cement by river, as we were not pre- 
pared to do so ; but we contemplate using the river for shipping cement to river 
points in barge-load lots, and a 9-foot stage tliroughout the whole year would 
be of inestimable benefit to us and would enable us to use the river extensively 
for the transportation of our cement With the river as It is now it will be, 
very difficult to develop river transportation, as we could not keep our customers' 
In line with the market prices if we shipped at one time by water (enabling us 
to give them a lower price) and at another time be forced to ship by rail, which 
would be more expensive. 

If this does not give you all the information which you wish, kindly let us 
know and we shall be pleased to give you any information we can. We are 
deeply interested in the improvement of the river and sincerely hope that some 
action will be taken in this matter in the near future. 
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LBTTBB OF THE ANOHOB STOVE AND BANGS COMPANY, OF LOUISVILLE, KT. 

Replying to your favor of the 14th, we have kept no accurate record of ^our 
receipts or shipments, and therefore are compelled to make an estimate, which 
we should say would be 100 tons in and 100 tons out. This amount bears no 
relation however to what it would be if we had an uninterrupted 9-foot stage 
of water, for the simple reason that we would then be able to get a great deal 
of pig iron and coke via the river, which we are now unable to do; it is too 
uncertain. 

Years ago we used to buy many hundreds of tons of pig iron via river 
during the year, but the uncertainty of the river transportation has cut' almost 
all of this out, and the same thing has happened to outgoing freight 

We believe it will be very hard to estimate the benefit, not only to manu- 
facturers and merchants, but to all concerned, if the Government furnishes an 
uninterrupted 9-foot river navigation. 



LETTEB OF THE DOW WIBE AND IBON WOBKS, OF LOUISVILLE, KY. 

We are pleased to state that we are anxious to secure uninterrupted river 
navigation. We feel that it would be of great benefit to our firm, as our business 
up and down the river is growing. A great deal of it comes by railroad at a 
higher rate of freight than we would have to pay by boat, and if we could get 
this continued navigation, we could then know what to base our calculations 
on, so as to get a larger business than we now do from and to points reached 
by the river. The river not only gives us cheaper rates, but when the boats are 
running they are much more prompt and reliable in delivery. It sometimes 
requires a week to get goods by railroad from a point not more than 100 miles 
up the river, whereas by boat we can get it certainly in one day's time, so that 
we have two strong reasons for wanting continuous ri\er navigation. 



LETTEB OF THE BELKNAP HABDWABE AND MANUFACTUBING COMPANY, OF LOUIS- 

VnXE, KT.^ 

In reply to your circular letter of May 2, beg to state that the benefit we 
would derive from an uninterrupted 9-foot river navigation in the Ohio would 
be very great, as we have in the course of our business large shipments com- 
ing to us from up river points. We think we could state the tonnage to our 
house alone is somewhere in the neighborhood of 25,000 tons annually, so it is 
gnlte an item to us to have a uniform stage of water, and we are heartily in 
favor of the proposed plans to secure it. 



LETTEB OF C. J. WALTON & SON ( STEAM BOILERS), OF LOUISVILLE, KY. 

Replying to your favor of February 14, the amount of freight we received 
and shipped by river is not large, and last year amounted to: 

Tons. 

Freight received 23 

Freight sent 1 23 

We used to receive nearly all of our inbound freight from Pittsburg by river, 
but of late years, the mills have been shipping by rail, as we presume they find 
it more convenient having sidetracks running into their works, but the time 
in transit by rail is always much greater than by river. We do not think that 
we would ever have much outbound freight by river, owing to the fact that 
boilers are difficult to load and unload on a steamer. 

The mere fact that it is possible to ship by river, however, seems to very 
greatly influence freight rates and it is quite probable that with an uninter- 
rupted 9-foot river navigation would come additional facilities for handling 
bulky and heavy freight in which event our shipments would very largely in- 
crease by river. 
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LETTER OF JONES BB0THEB8 & CO. (CIDEB AND VINEQAB), OF LOUISVILLE, KT. 

Belying to your communlcatloii of February 14, beg to advise that we have 
gone Into our records for the year ld05, and we figure that we have received 
and sent approximately the following amount of freight by river : 

Tons. 

Becelved . 25 

Sent J 1 100 

We further estimate that an annual 9-foot river navigation would increase 
our river traffic to the following: 

Tons. 

9-foot stage receive 100 

9-foot stage send 500 

Trusting that the recommendation of the Board will result in favorable 
action ♦ • ♦ 



LETTER OF O'DONNELL & CO. (COAL), OF LOUISVILLE, KY. 

We have carefully gone over our business and find we received by river 55^56 
tons of coal during the year 1905. We ship no freight by river at all ; as to the 
benefit we would derive from an uninterrupted 9-foot stage of the river, we 
figure it would reduce our operating expenses at least one-third, which would 
mean about $10,000 each year. For we would be able to handle our coal direct 
all year round ; where now on account of low water we are compelled to store 
a great deal of our yearly output which necessitates the time and expense of 
rehandling it. We are greatly In favor of a 9-foot stage and will be glad to do 
what we can at any time to accomplish it. 



LETTER OF HARBISON & GATHRIGHT (WHOLESALE SADDLERY), OF LOUISVILLE, KY. 

Complying with the request embodied in your circular letter of the 14th 
instant, we give below as accurately as possible the information asked for. 
We both receive and ship freight by river, au^ for the year 1905 

Tom. 

We received by river W 

We sent by river * 12 

The benefits we would expect to receive from an uninterrupted 9-foot river 
navigation, are: First, a lower level and more uniform basis of freight rates; 
second, lower and more uniform prices on coal and other supplies for manufac- 
turing purposes; third, avoiding the necessity for accumulation of overstock 
of commodities, such as coal, etc., and which we would have to lay up In quan- 
tities if we have to figure on a closed river on account of low water. Even now 
when the stage of water In the river Is good the traffic Is less than It would 
probably be the year round could the business world depend on regularity of 
boats as they can on railroad trains. 



LETTER OF THE OHIO RIVER SAW MILL COMPANY, LOUISVILLE, KY. 

Replying to your letter of May 2, will say that we should be benefited by a 
9-foot river stage very greatly for the reason that this would afford us oppor- 
tunity to deliver logs and timber to our mill for manufacturing purposes during 
the entire year, whereas the river frequently gets too low during the summer 
and fall seasons for us to do this, as the boats that handle this timber for us 
can not run for lack of water. Our timber Is all delivered to us either floating 
or on barges and approximately the tonnage is 75,000 to 100,000 tons. This 
timber Is manufactured here and Is of great use to the citizens of the city for 
building purposes. Certain delivery of this timber which would be assured 
in case of a^ fixed stage of water, would be of very great benefit to the con- 
sumer as well as those in our line of business. 
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UCTTE8 OF E. T. 8LID£B (COAL, TOWING, DBEDGINO, WBECKISO, ETC.)» OF NEW 

ALBANY, IND. 

Will say tbat I am situated at New Albany on the Ohio Kiver and the amount 
of my business 'depends entirely on the stage of water we have in the Ohio 
Biyer during the entire year, last year being the first year that we had sufficient 
water to worlc during the entire summer. 

A 9-foot stage would not only benefit me in a great many ways, but It would 
DDtake the price of coal much cheaper to the consumers of coal In New Albany, 
as we would not be compelled to go to the additional expense of storing coal 
In our yards in sufficient quantities to take care of our trade during the dry 
seasons and also lightening up barges when we run out of coal in order to get 
them through the canal and to our landing at New Albany. The stage of the 
river in the canal and also in the channel at New Albany gets as low as 30 inchecf 
during the extreme low water season of nearly every summer. I am unable to 
do very much business in either unloading coal or sand after the stage gets 
below 5 feet. 

You can readily see that almost every year I am shut out from three to four 
months. During the year of 1905 I received approximately 63,000 tons of coal 
by barge from Pittsburg and the West Virginia coal fields. I also unloaded 
approximately 20,000 tons of Ohio River sand and about 3,500 tons of Ohio 
River gravel. 

This was one of the largest years I ever had and was due entirely to having 
a good stage of water to do business on. 



LETTEB OF THE I. F. FOBCE HANDLE COMPANY, OF NEW ALBANY, IND. 

• * * with reference to a O^foot stage in the Ohio River, also the amount of 
business which we have done during the year 1905. We have received less 
freight and shipped less in 1905 by the Ohio River than we have for sev- 
eral years previous. We received 959 tons of freight during 1905 and shipped 
out only 12 tons. The reason we did not ship out more is that our business 
is larg^y export and our trade Is mostly north of the Mason and Dixon line. 
We will say this that a 9-foot stage in the Ohio River would be very beneficial 
to us and it would also be to the Roberts and Conner Veneer Works below us 
who have just started up. These people have located on the Ohio River as a 
resource for getting their supplies and also making what shipments they can. 
We export a great deal of our goods to Liverpool, London, Glasgow, Manches- 
ter and Bremen, Rotterdam and various other ports direct and a great many 
of these goods are being shipped to-day via New Orleans, but we are obliged 
to use all rail to that port on account of there being no line of steamers to ship 
by river. The uncertainty of the Ohio River has discontinued all lines from 
Cincinnati to New Orleans.* By having a 9-foot stage of water we would know 
what to depend on just the same as we would by having a railroad and anyone 
who has done business to any extent knows that water is one of the greatest 
competitors against railways that we have In this or any other country. 

In conclusion, we wish to say that we heartily indorse the Ohio River move- 
ment from the beginning to the end. 



LETTEB OF THE OHIO VALLEY TOWING COMPANY, OF NEW ALBANY, IND. 

I beg to advise you that I have shipped and received about 40,000 tons of 
freight during the year 1905. 

I am fuUy satisfied that my business on the Ohio River would fully amount 
to twice the above amount if I had an uninterrupted 9-foot stai^e of the river. 



LETTEB OF THE ANCHOB STOVE AND BANOE COMPANY. OF NEW ALBANY, IND. 

Replying to question 3, no doubt if there were a regular stage of water in 
the river much of our pig iron would come from Ohio and West Virginia and 
our coke supply could also be drawn from Pennsylvania or West Virginia by 
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water instead of rail, and tliese two items of raw materials would approximate 
SyOOO tons. This could also be increased by such items as fire brick and coal. 

In reply to question 4, we draw no supplies from abroad. 

In reply to question 5, the effect could not but be exceedingly beneficial, as 
It would largely cheapen raw materials and would also cheapen the cost in dis- 
tributing the finished products, and must result in a large expansion in the 
manufacturing industries, located on the river. 

Replying to question 6, we have no accurate record and do not think that our 
receipts and shipments by river at the present time will exceed 600 tons and 
most of this is shipments- of the finished product On account of the uncer- 
tainty of the river we are at the present time drawing very few of our sup- 
plies from points located on the river. 

We do not believe too much stress can be laid upon the importance of the 
9-foot stage of water from Pittsburg to Cairo. It will develop the Ohio Valley 
as nothing else could. 



LETTER OF C. JUTTE i CO. (COAL), OF JEFFERSON VI IXE, IND. 

CJomplylng with your request of recent date, we herewith hand you amount 
of coal tonnage received and shipped from here : 

Tons. 

Received '_ 281, 200 

River freight shipped 136,000 

Shipments were all made to points on Mississippi River, the difference of 
145,200 tons was consumed locally at Jeffersonville, Louisville, and New Albany. 

The benefit we would receive from a 9-foot stage in the Ohio River is incal- 
culable, for if we had that stage all the year we could boat coal to market all 
the time and could market it at a much less price to consumer, as it would 
not necessitate the investment in floating craft and steamboats it does now 
to carry a stock of coal to last from one rise to another which you know is very 
uncertain. Also would reduce the risk of transi)ortatlon to a minimum which 
is a very great item of expense now. 



LETTER OF HOWARD'S SHIPYARD, OP JEFFERSONVILLE, IND. 

Yours of the 14th at hand in regard to a 9-foot stage in the Ohio River. 
It would be of great benefit to us. At present we are compelled to buy when 
we have water, in order to tide us over the low-water season. Our contracts 
often specifj' that we make delivery at certain points. We have to regulate 
everything to suit the stage of river, which is always an uncertain quantity. 
Repair work coming to us is always affected by the same cause. 

We could not begin to estimate the benefit to be derived from a 9-foot stage 
to all our plants and certainly hope for a successful outcome of the movement. 



LETTER OF THE ciNClNNATI (OHIO) INDUSTRIAL BUREAU. 

In line with our recent conversation regarding certain facts which have 
come to our attention during our past six years' work In behalf of the indus- 
trial interests of Cincinnati, and their biearlng upon the river transportation 
question, I beg to submit the following : 

The report issued by the Director of the Census on the tabulation of statis- 
tics for the manufacturing industries of Cincinnati for the calendar year, 
1904, forming a part of the census of manufacturers of 1905, shows a total 
of 2,171 manufacturing establishments within the corporate limits of Cincinnati 
that have a product of $500 or over. These have a combined capital of 
$130,271,811 and a combined product of $106,059,050. 

The Director of Census, in his explanatory references to the returns of Cin- 
cinnati, is very explicit in his statement that this number 2,171 is limited to 
strictly manufacturing institutions, and does not include any of the hand trades, 
such as dressmakng, custom millinery, cobbling, blacksmlthing and the building 
trades. 
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The Director farther states that though the number of industries is slightly 
less than that shown in the 1900 census, there has been a substantial increase 
in the manufactures of the city, pointing out that there has been an increase of 
more than 25 per cent in the capital employed ; nearly 83 per cent in the number 
of salaried people, and more than 17 per cent in the volume of products. 

These 2,171 establishments expended for material used in manufacturing in 
1904, $83,258,492, an increase of nearly 17 per cent over the amount expended 
for the same purpose by manufacturers in 1900. 

Some of the prominent industries in Cincinnati are boots and shoes, pianos, 
vehicles, machinery, furniture, soap, foundries, harness and saddlery and many 
others requiring lumber and iron as raw materials and using large quantities 
of coal as fuel. 

At the present time Cincinnati's fuel supply comes largely from the valleys of 
the Kanawha and Monongnhela rivers and is towed to Cincinnati by means of • 
barges and tow lK>ats. The uncertainty of navigation on the Ohio River has 
made the supply of coal brought from these valleys by tow boats sufficiently 
irregular t6 induce the carrying of coal In vast quantities by some of the rail- 
road companies entering Cincinnati. 

Coal dealers and Inrge consumers of coal have been compelled by the uncer- 
tain moods of the Ohio River to witness mUlions of tons of coal held in the im- 
proved Kanawha and Monongahela rivers awaiting a suitable stage in the Ohio 
River to permit their being brought to this market. 

A permanent boating stage in the Ohio River would guarantee to the manu- 
facturers of Cincinnati and the Cinchinati district, cheaper, fuel, more uniform 
prices, and the absolute certainty of a steady and abundant supply. 

As already indicated, Cincinnati industries consume vast quantities of iron 
and steel, much of which could with a permanent navigation in the Ohio River 
be brought to the door of the manufacturer much more economically and we 
believe much more quickly than the railroads with their overabundance of traffic 
are able to do. 

Much iron Is brought to Cincinnati from the southern fields for distribution 
to various sections of the country and notably for Industries that line the Ohio 
and Mississippi rivers. The ability to transfer this Iron from car to bf.rge at 
all times of the year for distribution by river would be of incalculable benefit to 
the consumers of this Iron and also to the producers in the southern fields. 

Cincinnati is recognized as one of the leading lumber markets of the United 
States and is especially a distributor of southern woods. With the exception of 
that which is brought in rafts from the Big Sandy and Guyan rivers, this 
lumber Is brought to the Cincinnati market either by rail from eastern Ken- 
tucky and Tennessee or by barge from the Mississippi Valley. Arrivals by 
barge are infrequent, because of the uncertainty of navigation in the Ohio at 
present. 

Considerable quantities of mahogany and other hard woods are brought to 
Cincinnati fi'om Cuba and Central and South America, both for extensive use in 
local wood working industries and for distribution to other sections. At present 
this lumber comes by rail from Gulf ports as a rule. With a permanently naviga- 
ble river the cost of bringing this lumber, to Cincinnati could be greatly reduced 
to the jrreat benefit of the consumer. 

With the completion of the Panama Canal, Cincinnati manufacturers would 
be assured, with the Ohio pernmnently improved, of all water transportation for 
hard wood lumbers and other products of the extreme East and for hides and 
othor articles from South America. 

There are other vaw materials reaching Cincinnati manufacturers from sec- 
tions of the South tributary to the lower Mississippi, which would add to the 
volume of shipments that would reach this city from the South by water, were 
the Ohio River so improved as to make navigation possible at all times of the 
year. 

If the industries of what is commonly known as the Cincinnati district are 
taken into consideration, the volume of shipments of raw material which could 
be brought Into Cincinnati by barge and boat on a 9-foot stream of water could 
be multiplied at least by two. 

The most careful estimate of the number of manufacturing plants in what 
is known as the Cincinnati district, and which embraces the outlying suburbs, 
including those across the Ohio River in Kentucky, is 8,000, and the estimated 
product of these factories for 1904 was $350,000,000. These figures are not re- 
garded in the least exhorbitant by those who are at all familiar with the 
volume of manufacturing In the district referred to. 
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A8 you are aware we have in the work of the InduBtrial Bureau given this 
Question of the benefit of the Ohio Biver to manufacturers very careful thought 
and attention, and while more definite figures than those given are difllcult to 
obtain, we feel certain they are entirely within the points of accuracy. 



LETTBB OF FULTON, CON WAT A CO. (iBON, STEEL, HEAVY HABDWABE), OF LOUISVILLE, 

KY. 

Answering yours of February 14, will say that the tonnage we now receive 
over the Ohio River is very much smaller than it was several years ago. Prior 
to the formation of the United States Steel Company our tonnage by the Ohio 
•River was very large in proportion to the amount of business we did. We were 
getting then from 350 to 500 tons of freight over the Ohio River. Now this ton- 
nage is nearly altogether by rail, as the United States Steel Company delivers 
its goods to us, freight prepaid, and as the river is such an uncertah quantity 
these goods always come by rail. Our tonnage that we receive over the Ohio 
River would not amount to over 60 tons per year and probably half as much 
shipped. We believe that a 9-foot stage of the river the year round would be 
of immense value to us as well as to all others in the wholesale business in 
Louisville. It would be hard to calculate just how much value we would 
receive, as the value wQuld not be measured by the amount received and shipped 
by river, but would be largely increased by the reduced freight rates that we 
would be thus enabled to get from the railroads. 

We earnestly hope that Congress can be prevailed upon to take steps to bring 
about this desired result 



APPENDIX IV. 

Numbeb 1. 

statement of dredging on the ohio bivbb between evansville and caibo sincx 

1876. 

[Prepared by Mr. B. J. Carpenter, asBlatant engineer, under the direction of Lieut. Col. 
William T. Rossell, Corps of Engineers, U. S. Army.] 

EransviUe, Ind,, 783 miles below Pittsburg. The dredging plant hired from 
H. S. Brown dredged at the city wharf an area 160 by 1,200 feet, 6 feet below 
low water. 

Excavation: July 19 to September 25, 1900 — mud, gravel, and sand, 21,696 
cubic yards. 

The United States dredge made 2 cuts at the city wharf, one cut being 35 by 
595 feet, and the other 35 by 305 feet, both cuts being 6 feet below low' water. 

Excavation: July 25 to August 5, 1901 — mud, gravel, and sand, 7,360 cubic 
yards. 

No complaint of filling up at this place has been received, although additional 
work has since been requested. 

Center rock, helow UnUmtotDn, Ky., 834.5 miles below Pittsburg. This rock 
lay directly in the channel and consisted of hardpan on surface and hard^ed 
clay or soft rock below. It was reduced 1 foot by blasting in 1879, and was en- 
tirely removed to 5 feet below low water by the United States dredges. 

Excavation: October 30 to November 4, 1884, 1,760 cubic yards. 

No knowledge of any complaint since. 

Tra4ewater bar, below Caseyville, Ky., 861 miles below Pittsburg. The shore 
bar afiove the mouth of Tradewater River was dredged as follows : 

Cubic yards. 

Hired plant, May 17 to December 28, 1895— sand and gravel 62,560 

Hired plant, October 16 to November 15, 1899 10,116 

United States plant, September 20 to 26, 1899 8,819 

This work was done with the object of opening a channel along the Kentucky 
shore, between the towhead and the Kentucky shore below the mouth of Trade- 
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water River. It covered an area approximately 100 feet by 2,700 feet, 4 ffeet 
below low water, and thougb it aoon filled with aand and gravel to a great eK-> 
tent, it made the back channel available at times when the enter channel was 
stopped by sand depoaita. 

Tradewater ftof- . — ^Dred^g to open channel through sand bar from Kentudiy 
shore to middle of river above Tradewater towhead, by United States plant : 

Excavation: September 13 to October 8, 1802, soft sand, 24,230 cubic yards. 

This cut was made 75 feet to 100 feet wide and 1,200 feet long with a depth of 

5 feet below low water and lasted until the first rise of river, giving temporary 
relief to navigation. 

Excavation: United States plant, August 8 to 11, 1901, soft sand, 6,150 cubic 
yards. 

This cut, similar to last above, was made in approximately the same location, 
it was 35 feet wide by 1,225 feet long, 4 to 6 feet below low water ; but it filled 
up qniekly, and was of but little benefit to navigation. 

Carrsville, Ky., 881.2 miles below Pittsburg. October and November, 1880, 
a hired plant removed ISO tons of large rocks. 

Excavation: November 10, 1884, the United States dredges remo^^ 2 rocks^ 
6.8 tons. 

Oolconda, III,, 800 miles below Pittsburg, Pa. Dredging by hired plants : 

Shore bar at and below wharf; area 60 feet by 1,350 feet, and adjoining 
section 30 feet by 800 feet, 7 feet below low water. 

Excavation: July 27 to September 10, 1807, mud, gravel,' and loose rock, 
36,930 cubic yards. 

Shore bar; area 90 by 1,180 feet, 6 feet below low water. 

Excavation: November 17 to December 22, 1890, gravel, sand, etc., 9,980 cubic 
yards; logs and snags, 45.6 tons. 

Dredging by United States plant : Shore bar at wharf, area 70 by 1,250 feet, 

6 feet below low water. 

Excavation: September 23 to October 10, 1901, 7,490 cubic yards. 

The point of the rocky bar above Lusk Creek was also dredged off, widening 
the channel 140 feet for a length of 600 feet, 6.5 feet below low water. 

There has been no complaint of filling up at either place, but requests have 
been made for additional work to further straighten the channel by removing 
more of the rocky bar above the creek. 

Sisters, 897 miles below Pittsburg. End of old dike, built in 1832(7), pro- 
jecting upstream into the channel was removed by United States dredges 
(about 100 linear feet). 

Excavation: October 10 to 12, 1892, loose rock and gravel, 1,341 cubic yards. 

Pilots have asked for additional work to remove dike. 

Cumberland Island, 90S miles below Pittsburg. Dam from foot of Dog Island 
to head of Cumberland Island, begun in 1S32 and completed in 1872-1874. A 
channel 420 feet wide was cut through the dam by United States dredges, 
November 3 to 27, 1876. 

Excavation: Loose rock, 11,788 cubic yards. 

This channel was widened to 720 feet by United States plant and deepened 
October 25 to December 1, 1877, 5 feet below low water. 

Excavation: 16,488 cubic yards. 

No trouble is experienced in getting through the dam at any stage, but the 
bar on right at foot of Cumberland Island sometimes fills with sand, obliging 
boats to take the channel to left of the island, which \» sometimes blocked by a 
sand bar at the head. 

Paducah, Ky., 920 miles below Pittsburg. At the upper crossing between Pa- 
ducah, Ky., and Owens Landing, 111., a channel was cut by a hired plant through 
the sandbar 70 feet by 400 feet, and at the lower crossing 70 feet by 650 feet, 
the amount of excavation being, October 5 to 14, 1897, soft sand, 4,040 cubic 
yards. 

This work gave temporary relief lasting until the river rose and filled it up. 

The plant also removed the old waterworks crib, outside of the foot of Ten- 
nessee Island, and 1 steamboat wreck and 10 piles of the railroad incline. 

Excavation, September 16 to 27, 1899, grfivel and sand, 1,450 cubic yards; 
December 2 to 16, 1899, sand, 1,840 cubic yards. 

Brooklyn, III,, 923 miles below Pittsburg. The Improvement at this place was 
first the remova? of " Brooklyn Rock," a formation of pudding stone about 1(X) 
feet by 200 feet at low water, lying on left of the channel about 250 feet from 
the shore line. After this had been taken out, a reef of the same material 
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extending diagonally downstream to the Illinois shore was removed, and later a 
considerable portion of the shore bar at and below the landing ; the material at 
all these points being principally cemented gravel so hard that it could not be 
dredged until after it had been broken by blasting. Several wrecks and many 
logs, etc., were found on rock and on the bars. A deposit of mud, gravel,- and 
logs was also dredged out at the upper end of the landing, below the railroad 
incline. 

The work done by the Government dredges and hired plants working under 
various allotments from the appropriation for improving the river, extended 
over a number of years. So far as is known the improvement has been 
permanent. 

The work done was as follows: 



United Statet plant: Nov. 28 to D«c. 17. 1884 

Contract: $1.10 per ton. 6,988 tona 

United States plant: October to Dec. 17, 1892 _. 

Hired plant: Sept. 12, 1807, to Jan. 18, 1896 

United States plant: Nov. 2 to 9. and- Nov. 26 to Dec. 26, 1886 

Hired plant: December, 1890 • 

United States plant:. Oct. 12 to Nov. 23, 190O - 



Cubic yards Cable yards 
mud, loose cemented 
gravel, etc. ; gravel. 



7.620 
8.950 
6,286 , 34.050 

19,605 

7,211 8,870 

670 

8.868 ' 17,422 



Little Chain, 934.5 miles below Pittsburg. " Upper center rock " was re- 
moved by hired plant to 8 feet below low water between September 25 and 
November 2, 1880. 

At the lower end of the chain a group of rocks on the Illinois side of the 
chain was removed and some outlying rocks of the point projecting from the 
shore November 2 to 11, 1880. 

Hillermans Landing, 939 miles below Pittsburg. The United States Plant 
removed on October 11, 1900, rocks weighing 19 tons. 

Sharps liar, head of Grand Chain, 943 miles below Pittsburg. One cut, 30 
feet by 1,613 feet, 6 feet below low water, was made by hired plant through a 
sand reef which has given much trouble, and the material thrown Into bank. 

Excavation : September 1 to 17, 1899, sand, 4,310 cubic yards. This channel 
lasted but a couple of weeks filling up again with sand. 

Grand chain, 944 miles below Pittsburg. Work by hired plants: Jackson 
Rock, top cut down to 3 feet below low water by blasting, November 8 to 
December 8, 1876, rock removed 54 cubic yards. Arkansas Rock, August 13 
to November 30, 1898, 310 cubic yards. October 19 to 25, 1879: 10-lnch depth 
removed from top of Jackson Rock ; 10 rocks removed near Grenadier Rock, 20 
tons; 2 rocks near Arkansas Rock blasted and scattered Into deep water; 4 
high rocks near foot of chain removed by blasting. 

November 12 to Dec«iiber 3, 1880, from Grenadier Rock, 150 cubic yards. 

July 20 to November 4, 1881. near head o^ chain, 425 cubic yards. 

1882, near upper dike, 300 cubic yards. 

A hired plant removed the following: 

November 13 to 24, 1899, remains of the Richmond wreck, part of a coal flat, 
and gravel and sand, 1,030 cubic yards. 

November 24 to 25, stone pile near No. 2 dike, 175 cubic yards. 

November 27 to 30, stone boat near No. 1 dike and loose stone, 120 cubic 
yards; sand, 555 cubic yards. 

The United States plant removed the point of the limestone ledge at Jackson 
Rock, which had been blasted In previous years. 

Excavation: November 25, 1884, loose rock, 718 cubic yards. 

The removal of these rocks, besides eliminating dangerous obstructions to 
navigation, Increased the depths of the channel, by permitting scour after the 
construction of the dikes contracted the waterway, and resulted in a very 
decided improvement. The river bottom throughout most of the Grand Chain 
is rocky, overlaid with gravel and sand, except where the current Is so directed 
as to carry It away. 

^found City, 111.. 050 miles below Pittsburg. 
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Hired plant, Sept. 26 to Dec. 18,1894 

United States plant: 

Sept. 19 to Oct. 2 and Nov. 10 to 12, 1896 

Oct. 2 to Dec. 14. 1899 . 

Hired plant. Sept. 29 to Nov. 11, 1899. 

United States plant: 

Aug, n to Oct. 6, 1900 

Oct. 14 to Dec. 14, 1901 



Cubic Cubic 

yards yards 

grtLyti, cemented 

sand. etc. , gravel. 



27.268 I 

86,875 I 

83.883 

16.840 

23.193 



162,671 



4.510 

12,428 
30.966 



5,258 
22.160 



75,3 



The object of the dredging was to open a direct channel from the middle 
of the river opposite the towhead to the Illinois shore at Mound City, and 
thus to avoid the very crooked, narrow, and dangerous channel among the 
rocks along the Kentucky shore. 

The lower end of the old channel had been closed by a dike built out from 
the Kentucky shore in 1893-94, and the dredging was for the purpose of re- 
moving the obstructing bar of gravel and cemented gravel lying in line of 
the new channel. The cemented portion of the bar was so hard that a great 
portion of It could be dredged only after the surface had been broken by 
blasting. This necessitated first the removal of the overlying softer material 
by the dredges, then blasting with dynamite, and then removal of the broken ma- 
terial, and owing to the refractory nature of the bar it was in some places 
necessary to blast and scrape off the bar two or three times before reaching 
grade — 6 feet below low water. Owing to the location only 6 miles above 
the mouth of the Ohio the bar was often submerged by high stages of the 
Mississippi River, even when the Ohio was low, making it possible to dredge 
only at irregular intervals, with resulting loss of time and slow progress. 

Most of the dredging was devoted to cutting through the cemented gravel 
bar, where for a distance of about 1,200 feet a channel was made to 6 feet 
below low water, 260 feet wide, with an additional width of 30 feet for all but 
lOO feet of this length. 

The area dredged has a total length of about 5,000 feet, and the low-water 
channel has been established on this line. The channel fills with light sand 
during high water, but has so far as reported always cut out during the lower 
stages of river, and there appears to be no doubt that after completion of the 
dikes now under contract the river currient will keep the new channel clear. 

Dredging for the purpose of affording temporary relief to low-water navi- 
gation, — During the low-water season of 1899 the hired plant belonging to 
Wm. A. Kirk was sent over the lower river to cut channels through the ob- 
structing bars, which usually consisted of light sand and thus afford temporary 
relief .to navigation. 

Shallow cuts, generally 3 feet below low water, were made through the 
crests of the bars, on the line of the low-water channel, and the material 
was usually thrown into bank on one side in such manner as to direct the 
current through the cut. 

Ofllcers of the small packets able to run on the low stage of river reported 
that the improvement was of considerable benefit, and that although most of 
the cuts were nearly filled up by the first rise, some of them afforded relief 
even during the following season. 

The points thus improved below Evansville, Ind., were as follows: 

Henderson Bend, 799.5 miles below Pittsburg. One cut 36 by 1,100 feet, 8 
feet below low water was made in sand reef through crossing to Indiana shore 
and the dredged material banked on left of channel. 

Emcavation: September 28 to October 3, 1899, 3,125 cubic yards. 

Mississippi Bend, 827.5 miles below Pittsburg. One cut, 35 by 480 feet, 3 
feet below low water, was made through sand reef at upper end of bend, 
the dredged material consisting of soft sand, being thrown into bank on left 
of channel. 

Emcmation: October 3 to 6, 1899, 960 cubic yards. 

Raleigh bar, 843.5 miles below Pittsburg. One cut, 35 by 950 feet, 8 feet 
below low water, was made through soft sand; the dredged material being 
tbrown Into bank in crossing to Kentucky shore at foot. 
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Excavation: October 6 to 8, 1899, 2,560 cubic yards. 

Bhatoneetoum J>ar, 845.5 miles below t*lttsburg. One cut, 35 feet wide by 
1,060 feet, 3 feet below low water was made tbr<)ugh the sand reef in -the 
crossing to the Illinois shore ; the dredged material being thrown into bank on 
left of the channel. 

Excavation: October 8 to 11, 1899, 2,240 cubic yards. 

Greens bar, 853 and 854.5 miles below Pittsburg. One cut, 35 by 400 feet 
was made at the upper crossing and another cut 35 by 650 feet was made at 
the lower crossing, both cuts being 3 feet below low water; the dredged 
material in both cases being banlced on the downstream side of the channel. 

Excavation: October 12 to 14, 1899, 2,480 cubic yards. 

Weston, Ky., 864 miles below Pittsburg. A cut, 30 feet by 200 feet, was made, 
through the bar at the landing. 

Excavation: November 15 to 16, 1899, mud and Ipose rocic, 240 cubic yards. 

The United States plant removed the remainder of the bar opposite the land- 
ing, and also dredged a channel through the bar along the Kentucky shore, 
70 feet to 150 feet wide and 2,500 feet along, 5 feet below low water. 

Excavation: August 21 to September 21, 1901 — 

Mud and loose rock cubic yards— 7,210 

Gravel, etc do 28, 124 

Loose rock do 2,070 

I/)gs and snags tons 42.4 



Number 2. 
bars in the ohio river belo^ mouth of green river. 

[Prepared by Mr. R. R. Jones, asBlstant engineer, under the direction of Lteut-Col. 
William T. Rossell, Corps of Engineers, U. S. Army.] 



List of localities. 



1. Green River Tow head. 10. 

2. Evansville, Ind. 17. 

3. Henderson Island. IS. 

4. Straight Island. 10. 

5. Slim Island. 20. 

6. Upi)er Highland rocks. 21. 

7. Lower Highland rocks. 22. 

8. Wabash Island. 23. 
0. Raleigh bar. 24. 

10. Browns Island. 2r). 

11. Bar above Sbawneetown, 111. 2G. 

12. Rock Bar at Sbawneetown, 111. 27. 

13. Bowlesville bar. 28. 

14. Upper crossing, Cincinnati bar. 21). 

15. Lower crossing, Cincinnati bar. 

The channels past a number of islands have not been described because they 
are usually good or at least much better than those included in the first list. 
Among the localities those purposely omitted are : 



Caseyville, Tradewater, etc. 
Walkers bar. 
Hurricane Island. 
Pryors Island. 
Sisters Islands. 
Cowpers bar. 
Dog Island. 
Cumberland Island. 
Cottonwood bar. 
Tennessee Island. 
Little Chain. 
IllUermnns. 
Grand Chain. 
Mound City. 



1. Green River Island. 

2. Dutch Bend. 

3. Henderson Towhead. 

4. Cypress Bend. 

5. Diamond Island. 

6. Walnut Bend. 

7. Mississippi bar. 

8. Saline bar. 



9. Cave In Rock Island. 

10. Irish Jlmmys bar. 

11. Grand Pierre bar. 

12. Randolph Island. 

13. Stewarts Island. 

14. Indiana bar. 

15. Bar below Paducah. 
IG. Belgrade bar. 



CIIABACTEB OF BARS. 



Green Rh)er Towhead, ITl miles below Pittsburg. A flat ledge of slate rock 
is said to extend from towhead to the Kentucky shore. The channel, which is 
narrow, but ordinarily of sufDcient depth, follows along the Koitacky shore. 
While the ledge referred to does not at present interfere with navigation, it 
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may liave to be reckoned with in connection with improvement of channel 
lower down, 1. e., near BvansyiUe. 

Vear Evansville, Ind„ 781-783 miles below Pittsburg. The bar at this point 
i8 composed mostly of shifting sand. Daring the thirty years preceding 1872 
the bar had moved downstream a considerable distance and assumed a ix)8itlon 
which threatened the existence of the public landing at Evansvllle. To prevent 
further encroachment and to cut off a portion of the bar nearest the city the 
construction of n training dike was begtm in the season of 1872 and extended in 
that year from the Kentucky shore for a distance of 400 feet. This work was 
completed in 1879, with a total length of 2,600 feet. The training dike already 
alluded to had the efTect of improving the channel opposite thereto, but did not 
greatly benefit the public landing, as the water fell away toward the Kentucky 
shore as soon as the end of the dike had been passed. To remedy this condition 
a spur dike was proposed (1892) at a point opposite the public landing at Evans- 
vllle, to project about 1,200 feet from the Kentucky shore and thereby reduce 
the low- water width of the river to about 950 feet. The plan for improvement 
just alluded to was modified in 1^5 so as to include six spur dikes. A project 
for these dikes was approved In August, 1896, and contract for their construc- 
tion was approved January 9, 1897. The dikes vary in l^igth from 180 to 1,500 
feet and are carried up to a height of 4 feet above low water ; five project from 
the Kentucky shore and one from the Indiana shore. This work was completed 
about September 15, 1897, and has resulted in a substantial improvement in 
the condition 'of the channel opi)osIte the public landing at Evansvllle; com- 
plaint has been made that navigation at the upper end of the channel affected 
by the dikes is sometimes obstructed by shifting sand and gravel. The project 
of Lieut. Col. Amos Stickney contemplated a certain amount of dredging in 
the channel affected by the dikes just alluded to: no dredging, however, has 
yet been done. 

Henderson Island, 798 miles below Pittsburg. The earliest records accessible 
(1808-1817) call this island " Red Bank Island No. 77," and describe the chan- 
nel as keeping close to the island in order to avoid a sandbar on the right 
(Indiana) shore of the river. The map of reconnaissance by Captain Young 
and Captain Poussin and Lieutenant Tuttle (1821) shows a depth of 2| 
feet near the lower end of channel lying between the Island and high sand- 
bar on Indiana shore. The report of Maj. S. H. Long (1826) is printed as 
House Document 145 in State Papers, Nineteenth Congress, first session. There 
are elaborate marginal notes on drawings forwarded by him to the Department 
at Washington. There are 6 sheets of such drawings or sketches, 5 of which 
describe the condition of the river and progress of the work, the sixth draw- 
ing being a reference sheet with magnetic bearings to various points on the 
island, the sandbars, and the proposed dike. " Sketch No. 1 " bears the legend, 
"A sketch of the river exhibiting the form and condition of the sandbar just 
below Henderson at the commencement of the work in 1824." These maps are 
valuable as containing the earliest official reports of results in connection with 
the improvement of the Ohio River. Major Long's report indicates a depth of 
about 18 inches at a stage approximating low water. The dike constructed by 
Major Long extended obliquely downstream from a dry bar lying along the 
Indiana shore, but did not connect directly with the shore proper. The work 
above described effected, as believed by Major Long, some improvement in the 
channel opposite Henderson Island, but a survey made in 1872 disclosed the 
fact that there was still but 2 feet least depth in the channel opposite the 
island. A project submitted by Colonel Merrill, April 19, 1873, contemplated 
the repair and lengthening of the dike built by Major Ix)ng in 1825. During 
the progress of this work it became evident that it would be necessary to close 
the back channel between Hendersipn Island and the Kentucky shore ; both dike 
and dam were ultimately completed, the former in 1875 with a total length of 
1,900 feet, and the latter in 1374 with a length of 620 feet. Piles, brush, and 
stone were used In their construction. The channel opposite the dike had deep- 
ened to 4 feet (minimum) by 1876, but a bar had already begun to form below 
the foot of the island. A curious change in river bed resulting from this im- 
provement was the gravel which had been carried over the top of the dike 
and deposited below the dike in places where deep water existed prior to the 
beginning of the work. A survey made in 1884 showed a minimum depth of 2 
feet opposite the island. A survey made in 1902 showed 1.6 feet opposite the 
island and 1.5 feet at a point 1 mile below foot of island. These surveys show 
a gravel bottom along the Indiana shore above the island, a gravel bar at 
head of island, and a sand bottom in channel extending past the Island to a 
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point 1 mile below. It will be noted that the records of chaiuiel at Henderson 
Island extend over a period of more than eighty years and that no material 
increase of depth has been gained during that time. The records go to show 
tiiat the surface character of the bar or bars at Henderson Island has not 
greatly changed since the earliest surveys and that the bars are composed of 
shifting sand and gravel. 

Straight Island, 816.5 miles below Pittsburg. The channel past this island 
had a minimum depth of 2i feet in 1821, as shown on the map made in that 
year. No records subsequent to 1821 can be found in the United States engineer 
office at Cincinnati, Ohio, except the niai>8 of the Roberts survey, which give a 
minimum depth of 2 feet 9 inches. There is nothing to indicate the precise 
nature of the channel bottom, but in the absence of any information to the 
contrary it may be assumed that the bars at Straight Island are composed of 
sand with i^erhaps some fine gravel at low stages of the river. 

Slim Wand, 820.5 miles below Pittsburg. This island is merely noted by 
Cramer (1808-1817), and by Roberts in his report (1867) is alluded to in 
connection with ledges of rock which make out from the Indiana shore, begin- 
ning at a point 2 miles above and extending to the island. The maps of the 
Roberts survey give minimum depth at Slim Island as follows: At head of 
island 3 feet and 3 Inches, at foot 3 feet. The records of the United States 
engineer office at Cincinnati also contain surveys of Slim Island made in 1884 
and 1904. Both show a minimum depth of more than 6 feet, but the channel 
where such depth is found is in places very narrow. In the present state of 
low-water navigation on the lower Ohio the channel at and above Slim Island 
is much better than at many other points, but as remarked in a similar case 
in connection with Green River Towhead, the presence of the rocky formation 
above the island may be felt in the event that the river channel at other near 
localities Is deepened or otherwise changed. The surface indications of river 
bed past Slim Island are gravel at head of island and sand near the foot. 
The channel at foot is crooked, but not often very troublesome. 

Upper Highland {or Louisiana) rocks, 831 miles below Pittsburg. The earlier 
river guides mention these rocks in connection with Willow Island as follows : 
** And as you turn the left-hand point of the Mississippi Bend, a ledge of rocks 
appears near the right shore, from which there is no danger by keeping near 
the left shore and pretty close round the iwint." The reconnoissance of 1821 
indicates Vvhat may have been intended for the Upper Highland rocks, but does 
not mention them by name. The Western Pilot describes the rocks as extending 
out from the right shore as well as another reef on the left, to be later described. 
The Roberts survey shows the reef extending from the Indiana shore for about 
two-flfths of the width of the river. There is, however, a good depth of water, 
viz, 10 to 16 feet. There is nothing to show whether or not the rocky reef 
extends in a submerged condition across the channel. It should, however, be 
considered in connection with any project for improvement. 

Lower Highland rocks, 834 miles below Pittsburg. The earliest records accea- 
Bible mention the rocks In connection with Willow Island, and state that they 
"are not seen except in very low water, when the channel is near the right 
shore." The bar is shown on the map of reconnoissance made in 1821 with a 
depth in channel of 3 feet. The i^iver guide of 1849 also describes the reef, 
stating that it extends to the middle of the river; in this it agrees with the 
reconnoissance already noted. Mr. Mil nor Roberts notes the rocks in botii 
report and map of his survey, stating in the former that the channel at foot of 
bar is changeable. The map of Roberts survey shows a depth of about 14^ 
feet, with a velocity of 5.7 feet per second. The remarks made in connection 
with the upper rocks as to character of river bed and possible bearing on future 
improvements apply equally to this lower reef. 

Wabash Island, 838 miles below Pittsburg. The earlier records merely de- 
scribe the channel as lying on the right and mention no special difficulties for 
the navigator. No soundings are given on the map of the reconnaissance of 
1821 and there is nothing to indicate any special difficulty in the channel at 
that time. In a report made by Capt. R. E. I..ee, to Col. Joseph G. Totten, Chief 
Engineer, dated November 20, 1839, after reciting certain localities on the 
lower Ohio where Improvements had been made, continues: "There are other 
points on the river that much need improvements, among the worst of which 
are Flint Island bar, Wabash Island bar, Albany bar, etc. The completion 
of the system that has been adopted and the removal of the logs, etc., from the 
bed of the river, would insure to the navigation of the Ohio a depth of 31 feet 
at low water." The Western Pilot of 1849 describes no difficult places In the 
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channel at Wa?)ash Island. The map of Iloherts survey shows a jrood depth of 
water iMist the island, the minlnmm heinj; 5 feet and 5 hiches. At the present 
time the crossing De'ic w foot of Island Is crooke<l and sometimes causes boats 
considerable trouble The surface indications of the channel bottom are for 
sand. 

Raleigh bar, 843 miles below Pittsburjr. This locality is not mentione<1 in 
the earlier river guides nor are any soundings jjiven on the map of the recon- 
naissance of 1823. The map of Roberts suitey shows a depth of from 7 to 8 
feet. The channt*! In recent years cross(»s from the tow-head to a ix)lnt about 
845.7 miles below Pittsburg and In so doing passes over a hard reef of sand 
and gravel. This is not often a sticking iv)int. 

Browns Island, 845 miles below Pittsburg. In ISOl) the channel lay close to 
the left (Kentucky) shore and presentt^l no si)eclal difficulties. The recon- 
naissance of 1821 gives no soundings l»ut shows a wide sand bar extending out 
into the channel from the island. The Pilot of 1841) mentions no l)ad plhce at 
Browns Island nor does the reiwrt of Roberts survey. The maps of Roberts 
survey give a minlnmm depth of 5 feet. The bar has in recent years occasion- 
ally made trouble for the low-water packets. The surface indications ix)int 
to a sand bottom. 

liar above i^hawnrctotcn. lU., 846.5 miles below IMttsl>urg. This bar is not 
mentioned in the Navigator of 1800. nor in the Western Pilot of 1840. The 
reconnaissance of 1S21 does not indicate the bar in any way. The reiwrt of 
the Roberts survey describes the bar as one of the worst places on the lower 
Ohio, with a "sandy shoal and changeable channel." Prior to 18G7 the 
channel was to the right of th^ bar, I. e.. it followed the Illinois shore with a 
minimum depth of 1 fiwt inches, but about 18(57 it changed to the left of the 
bar. Mr. Roberts proi>osed a dam 8,500 fi»et in length extending from the 
Illinois shore, to confine the water to the Kentucky channel. The map of 
Roberts survey indicates three channels and old river men state that at dif- 
ferent times each of these channels has been in use. A nwp of survey made in 
1872 indicates the nilddie channel as the one then in use: about 1003 the chan- 
nel followed its original course next to the Illinois shore. An estimate (1885) 
of the cost of constructing two dikes (extending from the Illinois shore) at 
Shawni»etown bar was $150,01 (J. There is nothing to indicate that any works 
for the improvement of the river channel at Shawneetown bar have ever been 
constructe<l. The chainiel bottom is compose<l of siuid and often proves very 
troublesome, esjieclally to ascending tows of emi)ty coal barges. 

Rock bar at Shatcncetoun, 111., S48 miles below Pittsburg. A short distance 
i»elow the public landing at Shawneetown a high ledge of rock makes out for a 
considerable distance into the channel of the river from the Illinois shore. It is 
not mentioned by the Navigator of 1800 n(n* the Western Pilot of 1840. The 
reconnaissance of 1821 shows the outline of the bar or ledge without soundings 
or other description. The report of Roberts's survey and the map of same 
describes the bar and several surveys made in connection with the levee at 
Shawneeto\^Ti show the location of the ledge In question. The ledge Includes 
sandstone, coal, a bastard marble, and a slaty formation ; It is expost^d only at 
low stages of the river and does not .materially affect through navigation as 
boats both ascending and descending can easily pass above and outside of the 
bar. 

Boivlesville bar (sometimes called ShairneetoKn bend), 850 miles below 
Pittsburg. This bar Is not specifically described either in the Navigator of 1800 
nor the Western Pilot of 1840 ; the course of the channel Is, however, hidicated 
on the map of reconnaissance made In 1821. The rejmrt of Roberts's survey and 
the maps of same describe the locality under the head of " Shawneetown Bend." 
The channel lies along the Illinois shore and is sometimes rather shallow but not 
particularly troublesome. The bottom is composed of gravel. Least depth 
shown on map of Roberts's survey 7 feet and 5 inches, but there Is reason to 
believe that the minimum depth at times Is nnich less. 

I'pper crossing just above Cincinnati toirhead, 853 nnles below Pittsburg. 
(Sometimes described as Greens upper crossing.) There is no mention of this 
imr in the Navigator of 180J) and the course of channel laid down on the map of 
reconnaissance of 1821 differs widely from surveys subsequent thereto. The 
Western Pilot mentions the locality very briefly under the caption " Cincinnati 
Bar," In so doing alluding to the middle bar described by Roberts. The report 
of Roberts's survey gives a description under the hejid of (Cincinnati bar and 
towhead, ending with the note, " Will need improvement eventually." The map 
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of Roberts's survey indicates a least deptli of 2 feet aud 6 inches. The bar over 
which the crossing makes is composed of shifting sand. The croflsing cats 
across to the Kentucky shore rather squarely, but the locality does not appear 
to have been particularly troublesome in recrent years. 

Lower ciosHnp opposite Cincinnati towhead about 854 miles below Pittsburg. 
(Sometimes called Greens loicer crossing or Bedford Point) The channel, after 
passing pretty close to Cincinnati towhead, crosses back toward the middle of 
the river. 

The remarks made in connection with the upper crossing apply in general to 
this lower one ; the bottom is composed of shifting sand, but the channel has a 
greater minimum depth, viz, 4 feet 

Caseyville, Ky,, 860.5 miles below Pittsburg; Tradetoater Island, 862 miles 
below Pittsburg; Tradetoater bar down to 864.5 miles below Pittsburg. The 
Navigator indicates the channel as lying rather to the Illinois side of the center 
of the river, but states in the text that in low water It follows " pretty close to 
the left bank, between it and the bar," adding '* This being a dangerous and 
conspicuous bar, it is a little strange how it escaped notice in the previous 
editions of the Navigator." The map of reconnaissance made in 1821 shows a 
tOLT along the Illinois shore extending from " Battery Rock " (nearly opposite 
Casey rille) to a jK>int opposite the foot of Tradewater Island. Capt R. E. Lee's 
report of 1839 omits mention of either Caseyville or Tradewater bars, but the 
Western Pilot of 1840 mentions both localities. The report of Mr. Milnor 
Rot>erts gives tbe trend of the channel but does not otherwise specifically 
describe the locality. The map of Roberts survey phows two channels passing 
over or around " Battery Rock towhead," of these the usual one lies near tbe 
Kentucky shore, the other being marked " channel cuts through occasionally .*" 
The least depth shown on this map is 2 feet and 4 inches opposite the upi^er end 
of Battery Rock towhead and 4 feet on a square crossing opposite the town of 
Caseyville; opposite Tradewater Island the least depth is given as 2 feet and 
6 inches. The channel line is marked as " Shifting channel, sandy bottom, 
changeable sands." The channel at the lower end usually passes between 
Tradewater Island and the Illinois shore but within the past ten years the best 
water at very low stages has at times been found between the Island and the 
Kentucky shore. The first work of i>ermanent improvement at CJaseyville was 
the dike completed in 1800. It is a curved training dike which extends from 
the Illinois shore near Battery Rock for a length of 8,400 feet. The channel 
opposite Tradewater Island continued to be so troublesome that it was proposed 
to construct a spur dike from the Illlonis shore. This dike was completed in 
1894, with a total length of 1,879 feet. Notwithstanding the scouring effect of 
the dikes built in 1890 and 1894 near Caseyville and mouth of Tradewater 
River, aided by dredging, the condition of the river was still so bad In the 
years 1899 and 1900 that additional work was considered necessary. A third 
dike some distance below the mouth of Tradewater River was begun In 1900 
and completed in 1901. This third dike is a spur dike extending like the others 
from the Illinois shore and has a total length of about 1,400 feet As a result 
of the construction of the three dikes above described, the channel has been 
somewhat deepened and materially straightened. A close examination of maps 
and records relating to the channel at Caseyville and Tradewater bar indicates 
that the bar is moving downstream and ttiat other supplementai-j' works will be 
required before any radical improvement is obtained. Except at points near 
the Kentucky shore just above Tradewater Island and Just above the town of 
Weston, Ky., the river bed is composed of shifting sand. 

Walkers bar, 870 miles below Pittsburg. This bar Is mentioned in the Navi- 
gator of 1809 under the head of Hurricane bar as "a high, bold, and dlfilcult 
bar to get around." It is not mentioned in ^Ye8te^n Pilot of 1849, but is shown 
by name on the map of the reconnaissance of 1821, with a very abrupt cross- 
ing on which there is a minimum depth of 3 feet. Mr. Milnor Roberts describes 
the bar in his report and the map of his survey shows a minimum depth of 
1 foot and 7 inches at the foot of the crossing. Here the channel runs pretty 
close to the Kentucky shore. The map Indicates the presence of bowlders and 
irregular rock ledges along the Illinois shore from Cavein rock to Half Moon 
bar 3 miles lower down. By 1895 this Half Moon bar had scoured away The 
bar at Walkers has in recent years moved down stream. It is a shallow, 
crooked, and changeable piece of river, and will probably ultimately reqaire 
improvement. 

Hurricane Island, 873.5 miles below Pittsburg. The Navigator of 1809 de- 
scribes the island as follows: "Though you pass the island on the left side 
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it stands nearest the left shore, baviug but a narrow channel compared to the 
right of the island, but the water is deep and rapid, the greater part of the river 
passing through it." This account is quite confused, but is understood to mean 
that the main channel then lay between the island and the Illinois shore, as 
it did prior to 1839, according to the map of the Roberts survey. The Western 
Pilot of 1849 says that "There is middling deep water to the left of it (the 
island), but it is too full of logs. Therefore you must go to the right of it." 
The map of reconnaissance made in 1821 shows the channel as lying between 
the island and the Kentucky shore; Mr. Milnor Roberts in his report describes 
the channel at the head of the island as very shallow and crooked; the map 
of his survey shows two channels at head of island uniting to pass between 
the island and Kentucky shore. To the right of the island two channels are also 
shown. These unite a little below the bead of the island and continue down be- 
tween the island and Illinois shore. Of the two last named one had not been in 
use since 1839 and the other not since 1860. To add to these complications there 
was a slough which cut across the head of the island and through this the 
water flowed at comparative low stages. The survey of 1S94 shows a condi- 
tion of the channels at Hurricane Island corresponding pretty closely with that 
observed at the time of the Roberts survey. The main channel was between the 
island and the Kentucky shore, the crossing above the island was very trouble- 
some, and the back channel had continued to fill up. An examination of the 
same locality made in 1903 indicates continued filling of the channel between 
island and Kentucky shore. The condition of the channel at different times 
has been detailed at some length because of repeated requests from local inter- 
ests that the ancient channel be restored. The question of changing the channel 
has been reported on by successive officers In charge of the district. The bed 
of the old channel is composed of sand and fine gravel, no rock being found 
In the numerous borings made at various points about the crossing, head of 
Island, and back channel. 

Pryors Island, 892.5 miles below Pittsburg. Under the above title (following 
the nomenclature of the Roberts survey) it is intended to describe the first 
island below the town of Golconda and distant therefrom about 2^ miles. The 
Navigator of 1809 and the Western Pilot of 1839 describe the Island under a 
different name. The map of reconnaissance of 1821 shows the island under the 
name of " Second Sister," but gives no soundings in channel past the island.. 
The report of Roberts survey mentions loose rock along the right of the channel . 
and states that the channel at foot of island sometimes gets shoal and is 
changeable. The map of Roberts survey indicates minimum depth of 6 feet 
opposite the middle of island and shows the loose rock mentioned in report. 
A survey made in 1884 indicates not less that 6 feet of water In the channel 
opposite foot of island and the same year Pryors Island was mentioned as one 
of the troublesome localities that ought to be Improved. A survey- made in 
1896 shows a minimum depth of 3.1 feet on a short crossing nearly opposite 
the foot of the island. The surface indications of channel bottom are sand 
on the island side of the river and gravel along the Illinois shore, but in 1879 
a number of rocks were blasted and otherwise removed from a bar opposite 
the island. 

Sisters Islands, 897 miles below Pittsburg. The channel at this ix)int is 
described in the Navigator as follows (Second Sister): "This is a singular 
formed channel, crooked, deep, narrow, and rapid water." ♦ ♦ ♦ The same 
authority continues with regard to the Third Sister, " but there must be some 
obstruction in the bed of the river * • • to occasion this sudden turn of the 
current." As there has been some confusion in the early nomenclature of the 
islands in this vicinity it is possible that the obstruction alluded to may have 
been the one removed from channel near Pryors Island. The western Pilot 
of 1849 mentions a rock dam in connection with the Third Sister Island. The 
map of reconnaissance made In 1821 shows a minimum depth of 4^ feet in 
channel a little below the Third Sister and but 3i feet a little lower down. 
Capt. R. Delafield reported in 1833 on work constructed at Sisters In the pre- 
ceding year and was of the opinion that " a very great change had been made 
in the whole bed of the river." An old survey, undated, bat believed to have 
been made in 1836, shows two stone dikes, one on each side of the channel 
then in use. The rock dam mentioned in the Western Pilot of 1849 was 
probably one of these dikes. Capt. R. E. Lee in 1839 in referring to the 
works at Sisters says that it "shows its importance if fully carried out." 
The report of Mr. Milnor Roberts alludes to the large bars of sand and gravel 
on both sides of the channel and to a rock bar on right at mouth of Bay 
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Creek. The luap of Koberts survey shows a miuimuni depth of 5 feet at bead 
of Second Sister and the s&me depth on crossing near the Illinois shore. 
Rock ledges are shown extending along the right shore from Pryors Island 
nearly to the Sectmd Sister, also rock ledges from Bay Creek to below the 
town of Bay City. Some small rocks were removed from the channel at 
Sisters in 1879, but the exact location can not be identified and it is possible 
that they may have once formed a part of the early stone dikes. Sisters was 
mentioned in 3SH4 as one of the troublesome places demanding improvement 
and in 1885 the cost of such improvement was estimated at $189,300. A 
survey made in 1895 shows a complete change as compared with early surveys 
or written descriptiou. Portions of two dikes were found at this time, 
one believed to have been built about 18:^2 and the other in 1832-1854. The 
records indicate still another dike (or ])ossibly a fragment of one of those just 
describe<l). but it was covered that it could not be traced. The survey of 
181>5 indicated depth of but little more than 2 feet at points near the head 
and foot of Sisters Islands. The rock ledge already described as shown on 
map of Koberts survey is shown on the map of 1895 as having an elevation of 
from to 25 feet above low water. The indications of channel bottom point 
to sand, and numerous borings made to a depth of 10 feet below low water 
found no rock. Measurements made in connection with the survey of 1S95 
indicate a discharge of 9,149 to 9,174 cubic feet ver second. The records of 
the United States engineer ottice at Cincinnati indicate no wprks of improve- 
ment at Sisters except those constructed from 1832 to 1S54, inclusive. 

Courpvrs bar, lK)o miles below Pittsburg. The locality is not mentioned in the 
Navigator of 1S(>9 nor the Western Pilot of 1849. It is not mentioned la the 
text of Mr. Uoberts's re]M)rt, but his niai) indicates the outline of a bar lu the 
middle of the river markeil '* Shoal sometimes dry." It is sltuateil about 1 mile 
above the head of Dog Islauil. The map of rei-onuainMiuce made hi 1821 iudi- 
cateH a minimum depth of 3 feet on the crossing of the bar and a survey' made 
in 1SS4 Indicates about the same depth. Tiie surface Indications of channel 
bottom point to siiiid and fine gravel, although a large rock bar Is found at the 
head of I>og Island about 1 mile below. An estimate for improvement in 1SS5 
involved a total of $111,440, but the work was never carried out. The more 
re<'ent rei*ortls of the river Indicate that Cowpers bar Is a |)lace where the boats 
often have a great deal of tnuible. 

Dog I Miami, i)0(>.5 miles below Pittsburg. This Island is not mentioned tu the 
Na vigil tor of 180(M>ut is shown on map of reconnaissance made In 1821 with two 
channels passing from the foot of Dog Island around Cumberland Island just 
below. The Western Pilot of 1849 describes the Island and concludes as fol- 
lows: " From the f(K)t of Dog It^land Captain Shrieve has built a dam across to 
the head of Cumberland Island for the puri)ose of making the main channel go 
to the left of Cumberland Island, but it Is a failure, and at low water you must 
pass through a small gap In the dam." The rei»ort of Mr. Mllnor Roberts also 
mentions the dam as being then In a damaged condition and his survey shows 
the two channels leading from foot of island around (Cumberland Island. A 
nx'k ledge Is shown on the Koberts survey and also on a survey made in 1884. 
This Iwlge extends from a point on the Illinois shore almut 1 mile above head 
of Island nearly to Its foot. There is usually a good depth of water in chamiel 
past Dog Island. The channel bott<mi so far as known is sand and fine gravel. 

Cumberland Inland, SK)7.25 miles below Pittsburg. This Island Is barely men- 
tioned In the Navigator of 180J) as one of the camping places of Burr in the 
winter of lS<H>-7. The Western Pilot of 1S49 gives no mention of the channel at 
this place. The map of reconnaissance of 1S21 shows a minimum depth of 2 
feet in channel just below the Island. The old dam extending from Dog Island 
to Cumberland Island is shown on a sketch map made by direction of latent. 
A. II. Bowman and date<l 18:{r>; no depths are Indicated In the channel. The 
dam was begun In 1832 and repaired In ISW) and 1K54. The rejKirt of Mr. 
Mllnor Roberts si)eaks of an extremely shoal place from ** Pull-tight " across to 
Old Snilthland. This api)ears to be the place at which the map of reconnais* 
sance gives 2 feet. The map of Roberts survey shows a minimum depth of 3 
feet to the right of and op]K)slte Cumberland Island and 3 feet and 4 inches 
opiM>slte Old Snilthland. A sketch map of the UK'allty made in 1855 show^s the 
main channel between island and Kentucky shore with a minimum depth of 4 
feet at head and 1 foot and (» Inches at a |H>lnt about three-fourths of a mile 
below the f(M)t. The dam between Dog and Cumberland islands was intended 
to tuni the principal low-water ll<»w of the Ohio directly past the mouth of 
Cumberland Rlvei-. A map of survey made In 1871 shows the channel still in 
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the Kentucky chute, with a Diinimuni depth of less than 2 feet near head and 
li feet on either side of the tow-head below Island. The old dam was repaired 
in 1872, 1873, and 1874, but the low-water season of 1S76 demonstrated the fact 
that the construction of the dam was a radical error and authority was granted 
to open a gai). This was done in November, 1876. The surface indications of 
channel bottom {Mint to sand. 

Cottonwood bar, 912.5 miles below Plttsburjf. This bar is describetl, but not by 
name. In the Navigator of 1821. The channel then led pretty close to the left 
bank. The description of the bar in the Western Pilot of 1849 indicates the pres- 
€»nce of several crossings. On the map of reconnaissance of 1821 the minimum 
depth on crossing at foot of bar is given as 8 feet. The report of Mr. Mllnor 
Hoberts gives scant mention of the bar. His map shows a minimum depth In 
channel of 4 feet at head of bar and 8 feet at foot. During the low-water season 
of 1895 Cottonwood bar caused as much trouble as any place on the river. There 
were at that time three crossings of the bar of which the one at foot contained 
the least water. The channel Is geneially wide, flat, shallow, and very change- 
able; the bottom Is comix>sed of sand. 

Tennessee Island, 918-920 miles below Pittsburg. This locality ,1s described 
in the Navigator under the heads of "Tennessee or Cherokee river (upper 
mouth) and Tennessee Island." There were then two Islands immediately be- 
low the upper mouth of the Tennessee; the upper island was small, hardly more 
than a towhead, so that there were, in fact, three mouths of the river, but one 
so small that it was seldom used. On the Illinois side of the Ohio Ri\ er at this 
point there was a little bay sometimes used as an ice harbor and described as 
follows: " Opposite the upper mouth of Tennessee and on the right bank of the 
Ohio is a neck occasioned by a slip of the bank, called Dickeys Elbow, from the 
circumstance of a boat getting into it in time to be saved from the driving ice 
in February', 1811, when the four or five other boats were stove at that place." 
The main channel, according to the same authority, in 1821 lay about one-third 
of the river from the lower point of the island. The map of reconnaissance 
made in 1821 shows two Islands in the mouth of the Tennessee with a small tow- 
head lying between them, while a large sand bar extended on the Ohio River 
side past all three; the minimum depth Is given as ?>i feet on the upper crossing. 
The text of Roberts's rej)ort barely mentions Tennessee Island, but the map of 
his survey shows the island with a channel on either side ; of these the one be- 
tween the island and Kentucky shore had from 8 to 14 feet except at head, where 
the depth was only 5 feet. The main channel, lying about the middle of the river, 
shows a least depth of 13 feet. A third channel branched from the one last 
described and crossing from near head of island ran close to Illinois shore be- 
tween It and a large bar; the minimum depth In the last named was 3 feet. 
About the year 1884 the Ohio River threatened to cut through Livingstone Point, 
a neck of land extending for some distance between the mouth of the Tennessee 
and the Ohio River, making, In ci>nnection with TenneKs<»e River, an Ice harbor 
for the city of Paducah, Ky. An examination was made and the report thereon 
expressed the opinion that ** the Interests of commerce are In no way Interfered 
with by this erosion." A second examination made In 181M) resulted In a re|)ort 
favorable to the protection of Livingstone Point at an estimated cost of $194,040, 
and in the following year an allotment was made for the work In question from 
the appropriation for Improving the Tennessee River. The channel bottom imst 
Tennessee Island Is comjwsed, so far as known, of sand and gravel. 

Little chain, 932 miles below Pittsburg. The Navigator (edition 1821) 
alludes to this locality as follows : '* Little chain of rooks — channel Is near 
the middle of the river;" no special difflculties are alluded to. The Western 
Pilot mentions Little chain under the head of Fort Massac. It speaks of a 
submerged rock and large rocks along the right shore near the water's edge. 
The map of reconnaissance shows Little chain with rocks lying in the river 
along both sides of the channel. The reiwrt of Mr. Mllnor Roberts states that 
the channel here "crosses from the Kentucky to the Illinois shore between two 
large gravel and sand bars. After crossing In here there are rough, ugly rocks 
on both sides of the channel." The map of Roberts's sin-vey Indicates a mini- 
mum of about 5 feet near the upper end of the crossing. A survey of the 
locality made in 1874 indicates several large rocks lying to the left of the chan- 
nel. Of these, the " Upper Center rock " and " Middle rock " were the most 
prominent, standing as they did from 2 to 3 feet above the surrounding bottom. 
A survey made In 1884 shows scant 4 feet on the crossing just before It Joins 
the channel along Illinois shore. To the left of the channel He two large bars 
inscribed " Smooth and hard cement gravel bar." The minimum depth 
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through the channel is scant 4 feet. The reef called Upper Center Rock, as well 
as some outlying rocks, was removed in 1880. In 1882 the officer in charge of 
district considered that no further work was needed at Little chain, but in 
1888 there were some rocks and cemented gravel in the middle of the river that 
required removal. A survey made in 1902 showed a minimum depth on the 
crossing of 1.0 feet; the bottom at this point was gravel. Below the crosshig 
there was then a practicable channel with a depth of nearly 6 feet 

HUlermans, d39 wiles below Pittsburg. This locality is not described in the 
earliest records, but is shown on the map of Roberts*s survey as " Hillerman.*' 
These rocks in 1888 were considered dangerous and requiring removal. One 
of the United States dredges was injured on these rocks in 1884. In 1901 the 
rocks were found to be " blocks of cemented gravel, forming a reef, which ex- 
tends diagonally upstream from the lower end of the landing;" most of these 
rocks or blocks of cement gravel were removed, but a few submerged ones 
and also a few along the shore could not be reached by the dredges at that 
time. From the fact that the obstructions alluded to have not been freqnaatly 
mentioned it is not unlikely that they are sometimes covered by shifting sand. 

Grand Chain, 942.5 to 948 miles below Pittsburg. This locality is mentioned 
in the Navigator, with the directions to run the channel "one-third of the 
breadth of the river from the left shore until you are past the last rocks in the 
middle of the river, then bear over toward the right shore to avoid a sand bar." 
The map of reconnaissance made in 1821 shows the channel lying in the middle 
third of the river with rocks singly and in clusters scattered along to the right 
of channel. The minimum depth at head of chain is given as 3 feet The 
Western Pilot describes the locality under the caption " Wilkinson vi lie," witb 
directions for running channel which agree pretty closely, with those given in 
the Navigator. The report of Mr. Milnor Roberts describes the channel as 
crossing to within a quarter of a mile of the Illinois shore and following at 
about that distance from the shore to the foot of chain. He further says that 
the channel below Wilkinsons becomes filled up with sand until it is extremely 
shoal. The map of Roberts survey gives a minimum depth of 2 feet on cross- 
ing at head of chain, 2 feet opposite Jacksons rock, and from 2i to 4 feet lower 
down. A survey made in 1872 shows many large rocks scattered along to the 
right of channel, with the channel bottom generally fine gravel and sand. A 
survey made in 1874 gives a minimum depth of about 3 feet on crossing at head 
of chain ; lower down the depths in channel vary from 3^ to more than 6 feet 
It was hoped that the channel at Grand Chain might be improved so as to give 
a depth of 6 feet, but a survey made in 1887, after the construction of tvpo 
of the dikes, showed a minimum depth of less than 4 feet in the channel near 
Upper Dike. Three dikes were ultimately constructed at Grand Chain ezt^id- 
ing from the Illinois shore. The lower dike was completed in 1883, the upper 
in 1884, and the middle dike in 1892. Grand Chain had been a very dangerous 
locality during the early days of navigation on the Ohio. A number of rocks 
were removed by Captain Shreve as early as 1829 and 1830. Betwe^i 1S76 
and 1887 the clusters of rocks known as Gi*enadier, Arkansas, and Jackson r<M?k 
were pretty thoroughly eradicated. A further improvement of channel at bead 
of Grand Chain was proiwsed In 1903 by the construction of two. spur dikes 
extending from the Illinois shore and one short low dam closing channel 
between bar and Kentucky shore. This improvement it was believed would 
help the channel between Ogdens I^andiug and the Chain. For lack of fundf 
this work has never been carried out. The material to be encountered in future 
radical improvement at this locality will be sand, gravel, both loose and 
cemented, and loose or detached rock. 

Mound City, 958 miles below Pittsburg. The Navigator descril>es the channel 
at this locality as lying between Cache Island and the bar on right shore 
which is now known as Mound City towhead. Sometimes a narrow channel 
between towhead and Illinois shore was used by keel boats. The Western 
Pilot states that the channel " goes in to the right shore a little below the 
bar at a house on a little mound." The report of Mr. Milnor Roberts descrlt>es 
the channel as crossing in to Mound City at lower end of Cache Island. The 
maps of Roberts survey indicate the main channel crossing k^radually from the 
middle of river nearly opposite the foot of Mound City towhead to a point a 
little above the United States navy-yard, where In 18G8 a fleet of ironclads was 
lying up. The minimum depth in the channel was about 4 feet. Roberts map 
also shows another channel to the east of the one just described, speaking of 
it as "Occasionally the best channel at low water." The depths shown are 
from 4i to 5 feet. The Mound City bar is shown as a sand bar extending 
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from a point little above the navy-yard to Cache River. Theie is no record 
of any surveys at Mound City between the time of the Roberts survey and 
1887; a survey made in the latter year gives a depth on a practicable channel 
at crossing about 900 feet above the furniture factory of only 2^ feet The map 
shows the presence of a great deal of so-called rock extending across the 
channel at its upper end. A note on the map states that the borings were made 
In 1802; it further states: " The rock noted on the map is believed to be the 
same as that found at other points in the vicinity and is composed of pebbles 
cemented together by iron oxide and varies in hardness, some parts of the 
ledge being soft enough for removal by dredging, while other parts require 
blasting. This rock, so-called, usually occurs in strata varying from 6 inches 
to 3 feet in thickness and overlays softer material." 

A contract for the construction of the two dikes was approved June 30, 
1893. The work had not been completed by the end of fiscal year 1895, but 
the action of the dikes In connection with dredging near the head of channel 
had by that time been " very beneficial." The length o¥ channel through the 
upper bar was described in 1899 as about 4,500 feet, divided up as follows : 
" 1,600 feet in gravel, 1,100 feet in cement gravel, 1,000 feet -gravel, and finally 
* 750, which has been explored only a short distance, but of which the upper 
end proves to be extremely hard." Contracts made for the construction of 
dikes at Mound City with Frederick Hartweg 1893 and James Short 1900 having 
been terminated or annulled a new contract with some modifications of the 
original conditions of construction was entered into with Oscar F. Barrett md 
approved June 23, 1905. A considerable amount of work was done under this 
contract during the season of 1905, but owing to continued high water during 
the seasons of 1905 and 1906 the dikes have not been completed. The dredging 
done In connection with the channel near the dikes at Mound City Is described 
In another report specially devoted to dredging. No complete survey of Mound 
City has been made since the resumption of work on dikes In 1905, but a 
survey made In December, 1902, shows the channel In that year as still both 
narrow and tortuous. In 1902 a considerable deposit of sand was observed 
in the dredged channel. It Is probable that much of this sand scours out 
during low- water stages of the river. 
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MEMOBANDUK OF BORINGS MADE ON BARS IN THE OHI0 RIVER BELOW THE MOUTH 

OF THE GREEN RIVEB. 

[Prepared by R. R. Jones, assistant engineer, under the direction of Lieut. Col. William 

T. Rossel, Corps of Engineers, U. S. Army.] 

Slim Island, 820.5 miles below Pittsburg. Borings were made In 1904 on the 
bar and In the channel on each side of Slim Island, extending from the head 
of the Island to a point about two miles below same. These borings were car- 
ried to a depth of 10 feet below low water; no material other than sand was 
encountered. 

CaneyvUle and Tradewater, 860.5 to 864.6 miles below Pittsburg. Borings 
•were made In 1892 from a point 4,000 feet above Tradewater River to the foot 
of Tradewater Island and extending entirely across the Ohio River. These 
borings were carried to a depth of 30 feet below low water; no material was 
encountered other than soft shifting sand. 

Hurricane Island, 873.5 miles below Pittsburg. Borings were made In 1894 
about the head of the Island and between the Island and the Illinois shore. 
These borings were made to depths varying from 8.5 to 9.5 feet; no material 
other than sand and gravel was encountered. 

Sisters Islands, 897 miles below Pittsburg. Borings were made in 1803 on 
the bar to the right of and below Sisters Island partly on the line of the old 
channel. These borings were carried to a depth of 10 feet below low water. 
No material other than sand and gravel was encountered. 

Mound City, 958 miles below Pittsburg. Borings were made in 1892 across 
the channel at several localities nearly opposite the head and middle of the 
bar. These borings were carried to varying depths. The rock found was a 
cemented gravel in strata having a thickness of from 6 Inches to 3 feet and lay 
at a depth of from 2 to 6 feet below low water. This so-called rock Is of vary- 
ing degrees of hardness; some can be removed by dredging alone, while other 
portions require blasting preliminary to dredging. The harder material is 
nearer to Cache Island. 
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APPKXDIX V. 

MEMORANDUM AS TO HVURAULIC I)RED(;1NG ON TflE MISSISSIPPI RIVEB, BETWEO 
THE OHIO AND THE MISSOURI RIVERS. 

IPrepHi-ed l»y Wm. S. Mitchell, aflslRtnnt engineer, under the direction of Lieut. Uol 
(Mluton B. Sears, ('orps of Engineers, U. S. Army.] 

The per forma lice of only two (lre(lj?e» (\oh. .3 and )) of the varfous drede- 
iug devices oi»erated within the i>ast ten years in this district furnishes data a: 
all apiiroiiriate for a basis fi)r the construction of a dredging plant for the low- 
water relief of the lower reach of the Ohio lUver, which in general character- 
istics of banks, bed, and bar composition may he consldere:! comparable to th^ 
Mississippi between St. Louis and Cairo. 

Thest* two vessels aiv noni)ropellIng, hydraulic suction dredges, with steel 
hulls, and are Identical in design, fittings, and capacity (28-lnch diameter dis- 
charge of dredging pump) and each, in operation, requires the services of a 
small steam tender, a pile driver, a storage barge, and two fuel barges and, in 
addition, the occasional use of a towboat to move the whole from bar to bar. 
None of these extra vessels, however, were constructed siiecially for dredgiiUE 
service, but are drawn during the low- water season from the general plant of 
the district and the necessity for all, except fuel barges and the use of a tow- 
boat for the distribution of the latter and necessary supplies, may be avoided 
by the construction of self -j)ropel ling dredges, although it is an open quest iou 
whether the latter Is the more economical plan for a district already equipped 
with such i)lant for the general work of channel regulation. 

Numerous changes have been made in these dredges as the result of ex- 
perience in their use,* but none are of such nature as would have added to the 
original cost had they been embodied in the original design. Therefore, in the 
tables herein, the original cost is given as the value of a dredge of the present 
efficiency. 

The deterioration of the dredges and attendant plant, the current repairs 
and exi)en8es, both for oi^eration during the short dredging season and for care- 
taking and overhauling during the remainder of the year, are all charged 
against the dredging account, whether the work done was little in seasons of 
favorable river stages, or much in unfavorable seasons. 

Renewals and betterments are charge^l directly to each dredge and are ulti- 
mately absorbed by the deterioration charges which enter into the account of 
dredging exi)enses of each season. Of betterments, none have beea made in the 
sense of additions to the original i>lant. although iu(KlIfications have been made, 
which, as has been stated, might have been the original design. 

The capacity for work Is based on iierformance during the present seatvui 
since the increase<l efficiency due to changes made Is marked and the cost of 
operation, maintenance, etc., the same as for former years. 



Taiile I. 



Original vuKt of one tlrvdying plant. 

Contract i>rlce $102, 40i) 

Ofllce exi)enses, designing, etc., sui)erlnteiidence during construction, 
extra contract outfit, etc 0,157 

One dredge, jwutmrns, and pipe line comi>lete 111, 5r>7 

OriginnJ ront. 

2 fuel barges $7. STwl 

1 storage barge 3, t>7r> 

1 pile driver and outfit 4. 5(N1 

1 steam tender and oiitfit G, U<X> 

Attendant i»lant for one dredge 21,525 

The average cost of the three steamers used as nee<letl in towing tliene 
dredges is about $44,8<M» and one steamer is capable of tending about 5 drwlges 
within a district of 17r> miles, iii<n iiig them, distributing fuel and applies, 
sounding, and examining bars and shoals, etc. The proportionate cost for 
each dre<lge unit is. therefore, about $s,S(>() ; the total original cost per nonpro- 
pelllng dredge unit, $141.<>42. 
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lu this connection it may be statetl that the two self-propelling dredges now 
being added to the plant for this district will cost abont $ir>5,000 each, to 
w^hich must be added the value of the outfit, fuel barges, and proportionate 
part of the cost of a steamer for distribution of fuel, subsistence stores, and 
supplies, which will probably* add $17,(XX) to the above, but as the capacity of 
the new dredges will be 30 per cent greater tlian that of the older vessels 
their cost for the same capacity will be slightly less, and it is also exi)ected 
that the cost for operation will be less. 

Repaint f etc, to plant. — Extensive repairs and betterments to the dredges 
proiier have been made only during the first and last years of operations and 
have consisted wholly of alterations of the original designs, and although 
greatly increasing the etticiency, have not added either machinery or plant. 
The cost of tliese alterations for each dredge has been ^,30(*. The attendant 
plant and towboats have also l)eeu altered and reimired as needs for dredging 
and other service iudicatetl. The total of all costs for these items for each 
dredge unit has been or will be absorbed proiiortlonately Into the various 
services rendered by the vessels in the deiireciation charges which are entered 
each half year against the work accomplished. Depreciation for steel plant is 
talcen at 3 per cent and for wooden plant at 74 iK*r cent semiannually of the 
value at the end of the i)erlod. 



Table II. — Cost of Field Operations. 

I»er 
month. 
Ijibor, subsistence, fuel, during dredging season, thi-ee and three-fourths 

months (August 15 to December 5), $3,765 

Tender i 160 

Barges 216 

Pile driver 139 

Small boats (flats, skiffs, yawls) 85 

Towboats 207 

Materials, field repairs, etc 30 

Deterioration ^ $406 

Current repairs, renewals, etc 87 

Plant account (fleet) 214 

Labor and material account (engineer depot) 07 

General expense account, superintendence, etc 1 56 

Vnited States engineer office CK) 

980 

Monthly expense during working season 5,591 

Monthly expense during idle season 980 

Total yearlj- exiiense, 1 nonpropelling dredge plant. f<nn- numths 

dredging, eight months idle 30,204 

Capacity. — Each dredge as originally built oi)erated two unllned pumps, each 
20 inches diameter of discharge, which were worn out in service and were re- 
placed in time for use during the present dredging season by a single-lined 
pump of the unitetl capacity (28 inches diameter discharge) of those removed. 
The length of discharge pipe use<l is 300 feet to 400 feet, which has been found 
sufficient to disi)ose effectually of the spoil. The new pumps have been in 
oi)eratlou during the current incomplete season. No capacity tests as such 
have been attempted, but the prisms of material moved on 8 bars, on all of 
which good channels have l)een obtained, have been carefully computed from 
the soundings and the results are show^n in the following table: 

Table of work done. 
lAvernRes for l-dredjje plant on 4 bnrs.l 

Total time in commission hours-_ 2,355 

Total time in operation, including cleaning boilers, etc do 1, 662 

Total time dredging (actual pumping sand) do 717 

Total amount of material dredged cubic yards__ 591,100 

Total amount of material dredged per hour do 825 

Total length of single cuts feet.. 60,632 

Total length of dredged channels do 12, 712 

Average depth of cut do 6.2 

Average width of channel do 225 
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The total time In commission was of course based on twenty-four hours iw 
day» but the time in operation and dredging was during the early part of the 
season twenty-four hours and during the latter part sixteen hours per day. 

The results given show practically for a dredge plant of this capacity ant] 
average material of this river ability to deepei by 6 feet 2t miles of channel 
225 feet wide in one hundred days in operation or forty-five days pumping. 

Increase of capacity for the same plant can undoubtedly be obtained by tbe 
use of cutters in the suction head to feed constantly a high percentage of solids 
to the pump, although this will increase the initial cost of the plant and its 
maintenance and operating expenses. 

By the present method of Jet agitators only 10 per cent of the flow at £ 
velocity of 14 feet per second is solids. This is probably the average, the load 
oscillating between 5 and 15 per cent. With mechanical cutters this average 
could probably be doubled. 

The river stage throughout the present dredging season has followed closely 
the average for forty years and consequently is almost typical of the ordinary 
conditions. 

Eleven bars were, or threatened to become, obstructive and have been suc- 
cessfully dredged through (4 by each of the dredges under discussion) with ex 
cellent resulting channels. Three other bars have been under observation, bot 
have not yet become shoal, and as the end of the season of open navigation is 
approaching the number of obstructive bars in the 175 miles under care may be 
taken at the above figures. 



APPENDIX VI. 

MEMORANDUM AS TO HYDRAULIC DREDOINO ON THE MlSSISSim RIVER, FOR THE OHIO 
RIVER nOARD, BY LTEUT. COL. CLINTON B. SEARS. 

[AcknowledgmentG made to Cnpt. Wm. B. Ladue, Corps of Engineers, IT. S. Army, sec^ 
retary Mississippi Rlyer Commission, for valuable assistance.] 

The following data relates to the 6 best dredges in use by the Mississippi 
River Ck>mmis8ion as to first cost, repairs and betterments, operating expenses, 
deterioration, and results obtained. 

These dredges are the Delta, Epsilon, and Zcia, uoupropelliug, requiring serv 
ices of a tendor and pile sinlcer, and the lola. Kappa, and Flad, self-propollin?. 

Table 1. — OriffinaJ coat of plant. 



Name. Dredge. Tendor. , ^^, Total. 



Delta- $124,W0 ' $47,882 i $2,884 I »175,®? 

Epsllon- 102.000 47,862 2,884 I 152,74^ 

Zeta - — - I 109,000 47,882 I 2,884 lS9,7*r 

Iota* -. ' 100,480 1 100,4Sf 

Kappa* - 134,000 i.. ' I 134.aDi 

P]ad« 134,000 1 lS4,fflf 



•Self-propelllnff. 

Average cost for nonpropelling $162, 726 

Average cost for self-propelling J23, 227 

Average cost of one plant 142, ^76-f 

To the above first cost should be added ''Alterations and betterments" a? 
shown in next table and distinguished from " Repairs and renewals,*' as th*^ 
alterations were due to experience gained and could be embodied in specifi*"?.- 
tlons for new plant without materially affecting the ultimate cost. 
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Table 2. — Repairs, etc., to plant. 



Name. 



Date of deUyory. 



Repairs 
and re- 
newals. 



Altera- 
tions 
and bet- 
terments. 



Totals. 



Total for 

three 
years, Jan.. 

1908, to 
Jan., 1005. 



Delta.— ^ 

Bpsllon 

Zeta. 



Iota 

Kappa 

Had.. 



August, 1807 

March, 1866 

.do.. 



Tenders 

Pile sinkers... 



August, 1900 

July, 1901 

.do-. 



October. 1800 

December. 1806... 



128.761.68 

21.881.17 

20.318.06 

18,165.28 

7,689.16 

6.606.68 



120,684.20 
1,QM.85 
1.128.17 
8.174.10 
4.664.05 
4.787.61 



$40,805.78 
28,475.62 
21,446.23 
21.828.47 
12.198.11 
11.848.24 

•10.718.98 
•888.15 



118,022.67 
7.428.64 
7.885.11 
10.802.46 
12,196.11 
U.843.24 



•Average of 4. 

Repairs and renewals, average of 6 $16, 292. 48 

Repairs and renewals (omit Delta), average of 5 13,798.66 

Alterations and betterments, average of 6 6,738.91 

Alterations and betterments (omit Delta), average of 5 3, 969. 85 

As most of the extensive alterations occurred in the earlier years of the plant 
the average of the last three years is regarded a? a better guide for future 
estimates than the average of the last eight years. 

Repairs, renewals, etc., for last three years : 

Average of 6 $11, 211. 69 

Omit Delta, average of 5 9,849.49 

Table 3. — Coat of field operations. 



Name. 


Num- 
ber of 
seasons 
oper- 
ated. 


Total cost 

field 
operations. 


Total 
hours in 
commis- 
sion. 


Total 
working 
hours. 


Average 
cost per 
month in 
conmiia- 
slon. 


Ctostof 
material 
need In 

field 
repairs. 


Average 

cost per 

month 

excluding 

field 
repairs. 


Delta 

Spallon 

Zeta 

Iota 

Kappa 




1135,651.40 
120.444.42 
100,114.67 
80,042.51 
58.780.57 
62.218.32 


16,648 
14,801 
18.243 
12,187 
0,411 
0,561 


7,606 
5,150 
4,087 
8,127 
2.882 
8,200 


15,866.71 
<6,828.65 
5,448.06 
4,801.78 
4,407.06 
4,685.41 


$4,595.01 
4,810.65 
8.872.81 
8,200.19 
1,881.42 
907.70 


$5,667.95 
5.615.28 
5,232.61 
4,006.55 
4.863.14 


Plad 


4,610.27 



Including field repairs, average monthly cost for operating a non- 
propelling dredge with tender and pile sinker $5,711.14 

Same for a self-propelling dredge 4, 661. 41 

Excluding cost of material for field repairs, the monthly cost of oper- 
ating a nonpropelling plant 5, 505. 23 

Same for a self-propelling plant 4, 523. 32 

In office of Mississippi River Commission for purpose of estimates, monthly 
cost of operation in field, including field repairs : 

For nonpropelling plant is taken at $5, 500 

For self-propelling plant Is taken at 4, 500 

Assuming that needed repairs are made each year and the dredges kept in a 
condition of highest eflSclency, the boilers, engines, and machinery should last 
twenty years and the hulls a like period, after which replating may be needed. 
The Mississippi River Commission estimates 5 per cent for deterioration 
annually. 

The rated capacity of these dredges, based on an assumed velocity of 13 feet 
per second in the discharge pipe and a carrying capacity of 10 per cent of sand, 
is 1,200 cubic yards per hour for the Delta and 1,000 cubic yards per hour for 
each of the other dredges, delivered through 1,000 feet of pipe. In tests of the 
Delta, Epsilon, and Zeta, made in 1897, the following results were obtained : 
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Table '4. — Capacity test ft. 



Dredge. 



Average 
velodty 

per 
iaeond. 



Percent 
of sand. 



Averse? 

cubic 
yards of 
sand i^ 

boor. 



Feet. 

Delta - I 15.10 

Epsilon _ ^, 16.78 ! 

Zeta - _ , 16.48 

I 



14.00 I 
20.68 , 






Field tests of these dredges, made under the conditions of actual dredging ia 
1898, gave the following results: 

Table ^.— Field testft. fS9S. 



Dredge. 



Delta 

Epsilon 

Zeta. 



Duration 
of test. 

Houre. 
27.88 
24.98 
62.02 


Average 
cubic 
yards 

per hour. 


1,295 

1,306 

662 



Remarks. 



Sand, maximum rate2,560cubic yards per hour. 

Sand. 

Blue clny and sand. 



Tests made In 1902 where only water was pumped. Figures In the following 
table deduced on the assumption that had water and sand been puiui^ed tbe 
output would have been essentially the same at the same velocities. 

From tests made during actual dredging It Is believed that 15 i)er cent of 
sand Is not an unreasonable percentage In free-flowing material. 

Table 6. — Capacity tests. 





Dredge. 

• 


i 
Average 
velocity. 


Cubic yards per hoar. 


Length 




15 per cent 
sand. 


10 per cent 
sand. 


"to' SET: 


Delta- 

Epsilon 

Iota __._ 

Kappa 

Flad _... 

Iota* - — 




_... 16.65 

1 21.20 

.— 18.36 

„. 21.35 

._ 16.75 

21.30 


2,160 
2,404 
2,114 
2,342 
1,044 
2,342 


1,440 
1,600 
1,400 
1.500 
1,296 
1,560 


4.Sf' 



*With shrouded runner. 

It Is concluded that the pumps of any of these dredges are capable of handliui: 
from 2,00() to 2,500 cubic yards of sand per hour and that the capacity of a 
dredge Is limited only by the rapidity with which the dredged material can he 
loosened and fed to the pump. 

In actual service these figures are not approached, though several of tht? 
dredges removed averages of 1,000 yards i>er hour or over for several consecu- 
tive hours In favorable material. In December. 19(M, working In exceptionally 
favorable material, the Epsilon removed an average of 1,972 yards per hour 
for five consecutive hours, but how much was actually pumiied and how mucti 
carried away by the current could not be determined. * 

Taking the averages of all the dredges for the past four years in all classes 
of material from tenacious clay, on which the Jet has but little effect, to light 
sand, and considering only the time siient In actual dredging, the following 
average actual capacities are obtained: 
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Table 7. — BHeld capacity. 

Yards. 

1901 567. 

3902 481. 6 

1903 422. 9 

1904 537. 1 

Average - 500.0 

These figures are based on the method of operating on the Mississippi Kiverp 
the dredges being at work about one- third of the total time and tied up at 
the bank about two-thirds of the time. 

The average rate Of 500 cubic yards per hour can probably be counted on for 
twenty hours per day and twenty-flve days per month, giving a total of 250,000 
yards a month. 

If the time consumed in placing plant, changing cuts, cleaning boilers, field 
repairs, and other work connected with dredging, exclusive of towing, plus an 
allowance of 10 i)er cent of the idle time for cleaning boiiers and repairs, be 
taken as the working time the average output becomes 350 cubic yards per 
hour, which may be regarded as the average hourly rate that can be main- 
tained for long i)eriods of time in material such as is found in Alississippi 
River bars. This rate maintained hourly for a full month would give 252,000 
yards per month. 

The contract price of the Harrod, now under construction, complete with pipe 
line and all auxiliaries, is $238,998.17. 

Its rated capacity, based on an estimated velocity of 22 feet per second in 
the discharge pipe and a carrj-ing capacity of 10 i>er cent of sand, will be 
2,100 cubic yards per hour. 

The cost of operating the Harrod is estimated at $5,500 per month while in 
commission, assuming her to be operatetl under approximately the same con- 
ditions as the other Mississippi River Commission dredges. 

In cutting channels through bars the dredges are so handled that the cuts 
ore spaced 8 to 10 feet apart, the intervening ridges being leveled by the action 
of the current. To make a channel 250 feet wide requires an average of 6 cuta 
by the Delia (suction head 34 feet wide, 9 by the Epsilon and Zeta (suction 
head 20/eet wide), and 8 by the lota, Kappa, and Flad (suction head 24 feet 
wide). 

The depth of cut varies in different cases from 2 to 10 feet, 4 feet being a fair 
average. 

For a 4-foot cut the excavation of a channel 1,000 feet in length involves the 
removal of 34,000 cubic yards by the dredge. Based on an average capacity of 
250,(X)0 yards i)er month this would give about 7,350 feet of channel as the 
monthly capacity of 1 dredge. This takes no account of time consumed In 
towing from bar to bar. 

If such towing be required or if the average depth of cut is much over 4 feet 
the figure must be reduced accordingly. 

In actual service in the past four years the average performance of the 6 
dredges above mentioned, counting all working time, including towing, has been 
at the rate of about 7,500 feet of channel per month, the average depth of cut 
being 4 feet. Owing to the necessary stoppages for cleaning boilers and making 
repaii-s, however, this rate can not be kept up for an entire month. A reduction 
of about 12 per cent should l)e made for these contingencies, giving tj,600 feet as 
the average length of bar formation per month through which one of these 
dredges can open channels 250 feet wide, 9 feet deep, under the conditions of 
Mississippi river dredging. 

The season for 1904 lasted four months, which would give 26,400 feet of bar 
or about 5 miles as the season's limit for one dredge. 

From a study of the first three tables above it will be seen that the first cost, 
repairs and renewals, and oi)erating in the field is less for a self-propelling plant 
than for a nonself-pror)elling plant. 

The degree of efliciency with which dredges can be operated will depend a 
great deal upon the judgment of the engineer in local charge in selecting sites 
for the cuts and his skill in working the dredges to the best advantage. 

Should a study of the bars as to their material show a preponderance of 
gravel or gravel mixed with clay or tough silt it may be necessary to change 
the design of the cutters for the dredges and this may result in greater first 
cost and less speed in cutting channels. 
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On the Mississippi River during the low-water season of 1904 four months and 
nine days' dredging was done on 17 bars lying in a length of 283 miles of river. 
Low. stffges were reached early in the season and lasted until quite late and 
the number of hours spent in actual dredging was 30 per cent greater than In 
any previous year. Notwithstanding the large amount of work required, depths 
of 9 feet and over were maintained on all bars, except at President's Island, 
where at four different times depths of 81 and 8 feet were recorded, this being 
a specially hard bar upon which the cutters had comparatively small effect. 
This work was done by 6 dredges. 



REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS. 

V Washington, D. C, October 18, 1907. 

\ General : The Board of Engineers for Rivers and Harbors has 
had under consideration the report of a Board of Engineers convened 
bv Special Orders No. 17, War Department, Office of the Chief of 
Engineers, Washington, May 12^ 1905. for the purpose of examining 
the Ohio River ana reporting with reierence to its canalization. 

The Board held a public hearing at Pittsburg August 12, 1907, at 
which representatives of the various localities interested in the pro- 
posed improvement presented statements, which are appended, and 
from August 13 to 18, inclusive, made a personal inspection of the 
river from Pittsburg to Cairo. 

The existing project for the improvement of the Ohio River pro- 
vides for the regulation of the river channel by the closure of chutes, 
the contraction of the channel by wing dams and training walls, and 
excavation of shoals by dredging. Navigation around the falls at 
Louisville during low stages of the river is through a canal. At 
stages above 12.7 feet on the gauge vessels pass over me falls through 
Tnaiana chute which has been improved tor the purpose, at a ISJ- 
f oot stage the falls being sufficiently drowned out to admit of up-river 
navigation. There has oeen expended on the general improvement of 
the river to June 30, 1906, $6,696,333.76, and on improving and main- 
taining the Louisville and Portland Canal and Falls of the Ohio 
$3,906^258.90. 

While it has been considered that the regulation of the river by 

wing dams and training walls can successfully secure a minimum 

. navigable depth of 3 feet this result has not yet been accomplished 

\^with the funds expended and no estimate of the cost of completing 

the work has been submitted. 

JJ was recognized at an early date that the movement of coal, which 
has heretofore been the principal item of commerce on the river, re- 
quired a channel of a depth of at least 6 feet, a channel which it was 
considered impracticable to obtain by regulation, especiaUy in the 
upper river where the slopes are steep and the minimum river dis- 
charge small .(about 1,600 cubic feet per second). Congress has 
authorized the construction of 6 locks and movable aams immediately 
below Pittsburg which were originally designed to secure a low-water 
channel of 6 feet for a. distance of 28.8 miles and it has recently 
authorized their enlargement so as to obtain a channel of 9 feet. It 
has also authorized the construction of locks and dams designed for 9 
feet navigation so as to create pools in front of East Liverpool, 
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Steuben ville. Marietta (the mouth of the Muskingum Eiver), Point 
Pleasant (mouth of the Great Kanawha River), Cincinnati, and 
above the falls at Louisville. 

There was appropriated for these various works prior to the river 
and harbor act of March 2, 1907, $9,281,370. 

In the report mider consideration it is recommended that a series 
of locks and movable dams, 54 in number, be constructed, between 
Pittsburg and Cairo of such height as to insure a" depth of channel 
of 9 feet at all stages of the river, the locks to have a length of 000 
feet and width of 110 feet. The Louisville and Portland Canal is 
also to be enlarged and an additional lock constructed 85 feet in width 
and 000 feet in length. The estimated cost of the work in addition 
to funds appropriated and authorized for lock and dam construction 
on the Ohio River prior to the act of March 2, 1907, is $03,731,488. 
The estimated annual cost of maintenance is $15,000 per lock and 
dam. 

u'here is discussed a project for obtaining a navigable channel of 6 
feet depth with similar locks and dams. The locks would be 45 in 
number, 5 less than heretofore proposed, and the estimated cost 
$50,902,200 in addition to funds heretofore appropriated and author- 
ized. There is also discussed the practicability of obtaining and 
maintaining by dredging navigable channels of and 9 feet depth 
from the mouth of the Green River to Cairo and the opinion is ex- 
pressed that an increased depth up to feet can be maintained by 
dredges from the mouth of the Green River to Cairo, but that* it is 
not economically practicable by dredges to maintain a 9-foot depth 
over this stretch of river. 

There is presented in the report a statement of the commerce of the 
river (Table 1, page 40) prepared by the Ohio Valley Improvement 
Association which gives receipts and shipments of the various towns 
along the river in 1905^n iounting to 13,955^918 tons. A table (No. 3, 
page 48) is also submitted of The movement of freight at the mouths 
of the various tributaries of the river, amounting to 7,474,015 tons. 
The sum of these figures does not, however, represent the freight 
movement as these tables contain numerous duplicationsj an article 
shipped at one locality being reported as received at another, and 
Table 1 apparently giving as shipments and receipts at Pittsburg and 
vicinity the same items which appear in Table 3 as passing the Davis 
Island Dam, and at Paducah in Table 1 the movement in the Ten- 
nessee River given in Table 3. 

The sum of the receipts in Table 1 amounts to 7,009,302 tons and 
of shipments to 0,045,050 tons, the tonnage of Wheeling amounting 
to 241,600 tons not being classified. Deducting the tonnage passing 
Davis Island Dam and moving at the mouth of the Tennessee River 
from the amount of tonnage reported in Table 3 there remains a ton- 
nage of 2,532^027 entering and departing from the tributaries which 
has not been mcluded in Table 1. 

It appears from the reports of the Chief of Engineers that of this 
amount about 2,300,000 tons is coal, logs, and other timber products. 
There also moves on the Mississippi oetween Cairo and Memphis 
about 2,057,051 tons of coal, logs, and timber products and 101,312 
tons of other articles, some of which come from the Upper Mississippi. 
The reports do not state whether the movement of these products 
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is into or out of the rivers. Coal, logs, and timber products, however, 
eenerallj move downstream, and if the relatively small amount of 
freight composing other products be assumed as moving upstream 
the resultant error in computing the freight traffic on the Ohio will 
be slight. Under these assumptions there were received at the various 
towns on the river and moved out of the various tributaries and down 
the Mississippi about 9,359,040 tons of freight, and sent from the va« 
rious towns aiid moved into the river from tne Mississippi and the 
various tributaries 9,347,868 tons, indicating a freight movement on 
the Ohio of about 9.350,000 tons. 

J A large proportion of this commerce is coal. Of the freight re- 
/ported as passing through the Davis Island Dam, 91 per cent consists 

I of this product ; through the Louisville and Portland Canal and over 
the Falls of the Ohio at Louisville, 92 per cent. This coal is loaded 
in barges drawing from 5^ to 8^ feet, and at low water is stored in 
certain pools until a rise of the river affords sufficient depth to enable 
the barges to float over the river shoals when they are guided down 
the river in large fleets by a single steamboat. 

j This method of transportation affords a very cheap means of han- 
Idling freight, much cheaper than usually obtams on improved rivers 
/and canals. It has been reported to the Board that coal has been 
shipped from Pittsburg to ^ew Orleans at a rate less than 0.4 of a 
mill per ton-mile, a rate the same as that charged at present on coal 
shipped on the 20- foot waterway between Buffalo and Duluth where 
it is taken as a return cargo, the charge on iron ore from Duluth to 
Buffalo being at about twice that rate. The only instances known to 
the Board of cheaper rates are on ocean vessels of deep draft moving 
over long distances. 

NThe project submitted in the report is de^signed so as to interfere 
with this method of transportation as little as practicable. A wide 
navigation pass is constructed in the dams which can be lowered 
whenever a rise occurs and leave an unobstructed river through which 
coal fleets can be moved as at present and the locks have been given 
such dimensions that when the dams are raised the smaller coal fleets 
which now navigate the river can pass through them without break- 
ing tow. It makes provision for an enormous commerce, as it is esti- 
mated that 20,000 tons can be locked from one pool to another in one 
and a half hours, or at the rate of about 100,000,000 tons in one direc- 
tion per annum even if the dams are not lowered. 

The practicability of the proposed system of locks and dams has 
been thoroughly tested at Davis Island, 4.7 miles below Pittsburg, 

' where a lock and dam of a similar character have been in operation 

since 1885, and the estimates of the cost of the work submitted are 

based upon experience acquired in tlie construction of that work and 

the other locks and dams which have been authorized by Congress. 

As to the estimate submitted for annual maintenance, $15,000 per 

1 lock and dam, the Board notes that the average annual expenditure 

i for maintenance both at the Davis Island Dam and at the Louisville 
and Portland Canal has largely exceeded these figures The esti- 

* mate, moreover, only includes the salaries of the lock force and the 
cost of repairs and renewals and no allowance is made for dredging 
in the pools. 

The regimen of the Ohio River, especially as regards the character 
of the banks and the nature of the bottom, changes at or near the 
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mouth of the Green River, and below this point the Ohio River 
approaches in its general characteristics much more closely to that 
of the lower Mississippi. 

VThe amount of material brought into the river by caving banks 
and of sediment pushed along the bottom is for this stretch of the 
Ohio River considerable and numerous sand bars are found. These 
sand bars build up during high water and are cut down during sub- 
sequent low water. If the river be improved by locks and movable 
dams the bar building will proceed durmg high water in practically 
the same manner as in the unimproved river, but the bar-cutting 
action of low water will be' interfered with by the raising of the 
movable dams at the very time when this bar cutting is most active. 
'It is probable, therefore, that the building of the bars during the 
uiigh water and the cessation of the cutting: during low water will 
liave a tendency to gradually increase the size of the sand bars and 
the height of their crests and that in consequence the amount of the 
^annual dredging necessary to maintain a navigable channel, even 
%ith a system of lock and movable dams, will in a few years be quite 
large. The Board is of the opinion that a liberal estimate for 
dredging should be made and places the cost of maintenance of 
the system at not less than $1,000,000 per year. 
^Vhile a more economic system of improvement of the river coulcB 
be devised than that submitted in the report by means of fixed dams 
and locks of dimensions more in accord with those usually adopted 
on rivers and canals, the Board is of the opinion that such a system- 
would be such a hindrance to the existing coal trade as to preclude, 
its use. The economy which results in handling coal in large fleets 
of barges will tend to preserve the existing method of transportation 
and even if the river were canalized as proposed it is believed thatj 
much of the coal transported would be moved as at present on rises 
and when the movable dams are down. Nor does the Board consideir 
that the saving which would accrue to existing commerce by thr ^ 
proposed improvement would be sufficient to justify its cost. In 
Tact, the losses claimed to be sustained by the coal interests due to 
delays in shipment under existing conditions are less than one-half 
the cost of maintaining the proposed waterway and it is believed 
that as much coal is now shipped by water as there is a demand for 
on the lower rivers. A material increase in the commerce of the 
river must therefore be created by the improvement and a change in 
the character of the freight carried to warrant such an expenditure. 
Nor is the Board prepared to indorse fully the views expressed as to\ 
the benefits to be derived from river transportation over that by rail. I 
Railroads possess certain inherent advantages which compensate in; 
^reat measure for the cheapness with which freight can be moved by • 
svater. The railroad companies have become the great agencies forj 
transportation in this country. They have connected the principal ; 
:owns with cheap lines of communication penetrating the field, the : 
nine, the factory, and the warehouse. They have expended large 
iiims in developing their terminal facilities in the various cities 
through which they pass and have erected elevators and other 
luxiliaries to reduce terminal charges. By consolidating into vast' 
.rank lines the cars collected by the branches are moved long dis- 
;ances in train-load lots with great economy. ; 

26117— H. Doc. 492, 60-1 8 
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Lines of river transportation are restricted in location. They must 
follow the thalwegs of the larger valleys and can only penetrate a 
small part of the country. Except in the case of the comparatively 
few mines and factories which are situated on their banks it is neces- 
sary to transport by car or wagon from the shipping point to the 
waterways and then transship and revei'se these operations to reach 
the terminal, while the railroad can ship from the mine to the factory 
or warehouse without breaking bulk. 

, Branch lines by rail or wagon are a necessity to an efficient water 
route. But in determining the cost of transportation by water the 
ijost of these lateral feeders is not usually considered, while it forms 
a large percenta^ of the cost of rail transportation. 

^n the main lines of the various railway systems freight is being 
transported in train lots at a' rate of less than two mills per ton-mile 
and it is natural for the railroads to endeavor to reap the benefits of 
a long haul and not surrender the most profitable portion of their 
trade to a rival water route. It would be unreasonable to expect 
them to act as feeders to a water route at a rate per ton-mile the same 
as the^ now charge for carrying freight from New Orleans to Pitts- 
,burg in competition with it, nor can they be compelled to turn over 
]to rival carriers their warehouses, elevators, and other terminal 
xacilities which they have erected at great expense. 

Distances by rail are considerably shorter than by river, which 
compensates to a certain extent for their greater rate per ton-mile. 
A short water route can not successfully compete with a ffreat rail- 
way system for through commerce. To be a success it must be of such 
a length that the great transportation companies will themselves find 
it advantageous to ship over it. 

The waterways connecting the (Jreat Lakes have enormously de- 
veloped in the past ten years but the railways have reaped the Wne- 
fits. Neither the Canadian canals down the St. Lawrence River, nor 
the Erie Canal across New York State have responded to the growth 
of the lake commerce. The success of the Great Lakes as a mean? 
of transportation has not resulted from competition between the 
great systems of transportation and outside parties but from the 
utilization of the waterway by the railroads themselves, which have 
expended millions of dollars to improve their terminal facilities 
and have established the large fleets which navigate the lakes. 

^But the great cause of the failure of waterways as a means of trans- 
portation in the United States is that they heretofore have not gener- 
ally followed a commercial route but have led from nowhere to no- 
place. The river systems of the country flow generally in a southerly 
direction while the trend of commerce has been east and west 
Until within the last ten years a railroad running north and south 
was generally a financial failure. Biver systems have followed the 
same laws, their commerce has been confined to the products on their 
immediate banks, and that of not sufficient amount to justify their 
permanent improvement. That great waterway, the Mississippi 
River, has been improved by the General Government and is now be- 
,ing maintained from New Orleans to Cairo at the depth proposed 
for the Ohio and for several years has been maintained from Cairo 
to St. Ijouis at a depth of 8 feet, yet its commerce is insignificant 
except what it receives from the unimproved Ohio. The river com- 
merce of St. Louis has declined from 812,185 tons in 1896 to 370,425 
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tons in 1905, notwithstanding the enormous commercial growth of 
the city in other directions. The recent railway development from 
the grain center at Kansas City to the (lulf has diverted a consider- 
able barge commerce from the river to railroad lines by a reduction 
inrates that the river improvement could not meet. 

uhe Bbard, however, is of the opinion that conditions are excep- 
tionally favorable for the future development of commerce on the 
Ohio River. The river now maintains a traffic of over 9,000,000 tons 
in competition with railways. This commerce appears to be slowly 
increasmg and its growth appears principally in other products than 
coal. 

\Pittsburg is the center of vast manufacturing industries and is 
rapidly developing. Within the Pittsburg district are located 324 
factories having water communication either by the Allegheny, 
Monongahela, or Ohio rivers, and which can as readily ship by water 
as by rail. The freight entering and departing from this district by 
river and rail in 1896 was estimated at 60,000,000 tons and in 1906 at 
from 115,000,000 to 122,000,000 tons. At Pittsburg among the prin- 
cipal manufactured articles are iron and steel ingots, billets, blooms, 
boilers, structural steel and iron, steel rails, and other material which 
at other localities become the raw material of their factories. Such 
items require cheap transportation and will seek a water route if 
assured of certainty of delivery. Large manufacturing centers also 
exist at Wheeling, fronton, and other points on the river. Cincinnati, 
Louisville, and Evansville are business centers of great activity and 
a rapid commercial growth is occurring at St. Louis, Memphijs, New 
Orleans, and other localities on the Mississippi River. The distances 
between these localities are sufficiently great to justify a transfer in 
transit even at considerable expense. 

VThe Board believes that a large commerce is reasonably prospective 
if these commercial centers are connected by a waterway which will 
permit the certainty of transportation which is found on existing 
railroads and that this certainty will be attained by the works pro- 
posed in the report. 

^he General Government has expended large sums in improving 
the various tributaries of the Ohio. The utinty of these improve! 
ments is dependent on the navigability of the main stream. The proj 
posed improvement of the Ohio River will create a vast system ob 
water communication penetrating one of the most populous and pros-' 
perous sections of the United States. Even in, its unimproved condi- 
tion the river has a marked effect on rail freight rates, the cheap 
rates quoted in the report as prevailing between New Orleans and 
Louisville, Cincinnati, and Pittsburg being directly traceable to its 
influence. Its effect on rail freight rates will be greatly increased if 
the proposed improvements are carried out. 

\For these reasons the Board is of the opinion that the improvement 
of the Ohio River by locks and movable dams so as to secure a depth 
of 9 feet as recommended in the report of the special board is worthy 
of being undertaken by the United States. 

In making this recommendation the Board realizes that it is sug- 
gesting a plan for river improvement on a scale not hitherto at- 
tempted in this country, but it believes that there will probably be 
in the near future a popular demand for the improvement of several 
streams on such a scale. On account of the large commercial devel 
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opment of its shores and its connection with the lower Mississippi 
now maintained in a navigable condition the Ohio Eiver is, in the 
opinion of the Board, the one river of all others most likely to 
justify such work. Furthermore, it should be noted that by au- 
thorizing the construction for 9-foot navigation of 14 locks aj various 
parts of the river Congress has already practically entered upon 
such a system of improvement. 
Respectfully submitted. 

H. M. Adams, 
Colonel^ Corps of Engineers, 

Chas. E. L. B. I)avi8, 
Colonel^ Corps of Engineers. 

R. L. HoxiB, 
Colonel^ Corps of Engineers, 

C. McD. TOWNSBND, 

LkxiL Col,^ Corps of Engineers. 

E. EVELBTH WiNSLOW, 

Major ^ Corps of Enghieers. 

Brig. Gen. A. Mackenzie, 

Chief of Engineers^ U. S. A. 



letteb of the pittsburgh coal exchange. 

The Pittsburgh Coal Exchangk, 

Pittsburg, Pa,, August 9, 1907, 
Gentlemen : lu response to the invitation contained in your circular letter of 
July 1, 1907, asking for a statement of our views upon the commercial necessity 
for the Improvement of the Ohio River we resi)ectfully submit the following: 

The subject naturally divides itself into two parts, first, a statement of pres- 
ent conditions on the Ohio River ; second, expression of our best judfnueut as to 
future conditions when the river .is Improved to its highest efficiency. 

PRESENT CONDITIONS. 

The Ohio River has had certain local improvements made by the General 
Government which have proved gf the greatest value in the way of furnishing 
harborage for river craft and certain places in the river such as the falls at 
Louisville, Ky., and other stretches of the river where navigation was very 
dangerous or impossible have been improved by dikes, dams, etc., but in so far 
as the heavy through commerce which can only he shipi)od on flood stages in 
the river is concerned the river is practically in its primitive and natural condi- 
tion, barring of course, the exceptions mentioned above. The through commerce 
of the river at present consists of coal and general freight in barges. The bulk 
of the downstream freight at present consists of steel rails, cotton ties, wire 
nails, and other manufactures of iron and steel and general merchandise. 
The upstream freight In barges is mostly lumber, molasses, and sugar, while 
imckets carry miscellaneous freight of all kinds and farm i»roduce. 

The uncertainty of making shipments of freight of this class on the Ohio 
River on account of infrequent stages in the river permitting such shipments 
is a sole bar to an Immense business. The consignors of freight will hesitate 
before loading their wares when they have no guarantee that it will be shipped 
for months, even when the freight rate by water is greatly In their favor. The 
consignees, who In most cases want their orders to be filled by a certain date, 
will not risk shipment by a route so uncertain as to time of delivei'y. In addi- 
tion to the uncertainty connected with shipping freight on a stream which 
depends for its navigable stages on such fortuitous circumstances as the hap- 
l^eulngs of nature the navigable stages prevail at a time when other natural 
conditions impose hardships, such as snow, ice, high winds, clouds, fog, and 
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floods of winter when an unimproved stream is deep enough to bear the com- 
merce which would use it, while from say the 1st of May until snow flies in 
the late fall or early winter following, when other natural conditions are at 
their best and men could do the most work in a given time, the river is so low 
that idleness prevails almost this entire time in transportation business while 
freight accumulates and must be held in the Pittsburg Harbor at great expeuse. 

In this connection we beg to quote part of an address delivered by Mr. John 
E. Shaw before the Merchants and Manufacturers Association. 

" In June, 1895, there were collected in the Pittsburg Harbor 1,200,000 tons 
of coal loaded on about 2,500 vessels awaiting water to move down the Ohio 
River, the largest tonnage ever assembled in any harbor in the world at one 
time. The rise did not come until November 27. The cost of freight and 
vessels engaged in the service was estimated at $6,310,000. It cost $2,000 per 
day to keep the tonnage afloat and $1,000 per day Interest on the investment, 
total $3,000 per day. This tonnage was kept waiting in Pittsburg Hnrbor for 
water In the Ohio River an average time of five months, or one hundred and 
fifty days at a loss of $450,000, which is 5 per cent on $9,000,000." 

That such intolerable hardships and limitations should be imposed upon the 
commerce of the country, adding to the cost of commodities and causing a 
general stagnation in business with much property deteriorating in value with- 
out use, does not seem to be the wisest political economy. Even when the flood 
stage permits the shipment of freight downstream it subsides so quickly that 
before the freight can be delivered and other empty craft already unloaded at 
the point of delivery be ret*urned the river falls to such a low stage that the 
ascending steamer with its tow of empty craft, which should be returned as 
soon as possible to the point originating the commerce, must go to' the bank and 
wait for another stage in the river deep enough to permit it to resume Its home- 
ward Journey. In a stream such as the Ohio where an immense through ton- 
nage originates and is waiting at or above the very headwaters of the river, the 
natural and logical order for the improvement of that river would be to begin 
at its head and proceed down fhe river. The slope of all rivers is declivous 
near the watersheds and erosion has cut out pools and left shallows. It is this 
portion of the river that has the fewest days in the year when navigable stages 
prevaH. Therefore common sense suggests that this part should receive attention 
at the hands of the Government first so the periods of through navigation may 
be prolonged, especially when the through commerce is of such volume and of 
such vital necessity to the welfare of so many people both on the borders of 
the streams and in remote places in this and other lands. 

We would respectfully call your attention to the necessfty for a comprehensive 
scheme for the improvement of the river at the falls at Ix)uisvllle, Ky. The old 
proverb that a chain Is no stronger than Its weakest link applies with full force 
when used to Illustrate the capacity of the Ohio River for accommodating 
through commerce as limited by the restrictions and scant facilities, speaking 
in a larger sense, afforded at the falls. Unless steamboats with tows reach the 
falls when there is falls water they must go through the slow and laborious 
process of locking their craft through the canal, and delay in breaking up their 
tows, stringing them out to pass them through the long canal, then through 
the locks and down the Ohio River to a place of assemblage again places an 
additional heavy tax on transportation. Far be it from our purpose to attempt 
to minimize the value to commerce of the Jjouisvllle and Portland Canal, and 
we shall not forget the debt of gratitude we owe the General Government for 
taking over thl.-* improvement and maintaining It In a high state of efficiency. 
It answered a great purpose when the commerce of the river was in its infancy, 
but we pass to larger things along all lines and the present, not to mention the 
future. Is pressing upon us with larger demands and greater necessities, and 
the logical following out of our destiny will not permit us to do less than meet 
these demands and provide for these necessities. The old canal and river Im- 
provements were the concrete forms which old sentiments and old ideas took, 
fit type of their day, but the new sentiment with immeasurable volume and 
irresistible force and the new ideas with the cumulative addition of all past 
knowledge presenting a solution of all questions connected with the Improvement 
here needed will carry out any recommendation which your Board may see fit 
to make. We therefore ask that you plan largely and comprehensively to meet 
the conditions which under the second division of this subject we attempt to 
show will prevail. 
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FUTURE CONDITIONS. 

Every radical change of method must pass through an experimental stage, in 
which theory gives way to practice. This will be the case in the transition 
from the use of an unlmprovetl stream, with all the handictips, drawbacks, men- 
aces, hazards, and dangers enumerated under present conditions to the use of 
an unimproved river with continuous or almost continuous navigation, but we 
apprehend that there will be abundant time to make the adaptation between the- 
ory and practice before the last link in the chain of river improvements is com- 
pleted. We do not say this is in any sense forejudging that there will be delay 
in completing the improvement, but with a full realization of the stupendous 
task in mind we state it as a sound premise of a logical argument intended to 
show that we shall ship coal for many years yet under conditions very much like 
the present, except that the shipping times will be prolonged on account of the 
assemblage ground for t(»ws moving down the river with the improvement 
where a hmger boating season prevails, but general conditions will remain very 
much the same for years, so that we are safer In holding fast to present argu- 
ments founded on facts and past experience than In attempting to build argu- 
ment on supi)osltlons of the future. The project of improving the Ohio River by 
constructing locks and dams to provide a permanent stage in the river of not less 
than 9 feet is one that is commendable in the highest degree. 

Just as the rain that falls on the hundreds of thousands of square miles of 
territory of the Ohio Valley finds its way at last to the great river so must 
nearly all the great bulky products of farm, mine, "and mill within its confines 
that are not needed for local use find their way to it to be moved up or down as 
need may require, and to this must be added the commerce from other connect- 
iiig sources. 

%he proper Industrial development of the United States is in a large measure 
dependent upon the utilizing of the Ohio River to Its greatest commercial caimc- 
ity. To get the greatest good from river improvements they must be on a basis 
or scale that will permit of the largest use that their capacity may be made to 
serve, so that craft carrying the maximum tonnage and iu the maximum assem- 
blage that limitations other than those of the Improved waterways prescribe 
may be used to keep the tax imposed by transportation to a minimum ; in other 
words, the improved stream should provide a channel capable of bearing tlie 
largest commerce that the Ingenuity of man in other fields may be able to place 
thereon. Anything less than this would cripple the stream, would prevent the 
reduction of transportation charges to the lowest level, and would be giving 
less than a sovereign people is entitled to or may demand; therefore, at least 
0-foot navigation should be provided on the Ohio River. 
-^The cheap transportation by water of the bulky raw material will permit, 
for instance, coal and cotton or coal and ore to meet anywhere along the route 
nt mill or factory to turn out the finished product The finished product will 
stand a higher freight rate than the raw material, and while freight on rail- 
roads will no doubt be lowered to compete with the cheaper water haul, still 
enough finished product will be turned out to tax the carrying capacity of the 
railroads at remunerative rates, so that river and rail will be reciprocal In their 
4ielpfulness. 

5^0 establish the fact still more strongly that the improvement of the Ohio 
River is absolutely necessary in order to furnish an outlet of unlimited capacity 
for waiting freight, attention is called to the chronic condition of freight con- 
gestion on all railroads, and in this connection there is no better authority than 
James J. Hill, the great railroad magnate of the West and Northwest, who, in 
a speech delivered in Chicago on November 11, 1906, said, in part: 

"In the prist ten years the growth in ton mileage was 110 i)er cent. The 
growth in the mileage of railroads to handle that trafllc was 20 per cent. The 
traffic of the country is congested beyond imagination. The commerce of the 
country Is paralyzed, and continued It means slow death. It Is estimated that 
from 115,000 to 120,000 miles of track nnist be built at once to take care of 
this business. It will cost from $4,000,000,000 to $5,000,000,000— a thousand 
million of dollars a year for five years will suffice. Why, there is not enough 
money or rails In all the world to do this thing. And if the rails were piled 
up ready for the undertaking and if the money were in bank to-day It would be 
impossible to get the labor with which to do It. Freight cars only average two 
hours a day in operation." 

And when we consider the commerce of the country is increasing by great 
leaps and bounds we find commerce has already far overlapped the facilities for 
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bandlln^ it Where freight is proffered instead of being sought, the carrier 
will not be so considerate in fixing the rate. 

That usable thing, for whose use necessity e^cists, whose use is free to all, 
will always be popular In any country and especially when in it the masses 
find relief and protection from the exactions of utilities controlled by private 
interests and monopolized for private gain. The l>enefits which seem to come to 
a special interest where local river and harbor improvements are made are in a 
measure equalized over extensive areas and shared by the last man in the line 
when such improved waterways become connected aud general. 

River business under proi)er conditions is susceptible of enormous expansion 
and this expansion must come with increased demand. The simple multipli- 
cation of people multiplies demand. **Teemiug miili«#ns" is a favorite expression 
of speaiver and writer on river imin'ovements when si>eaking of the future pop- 
ulation of the Ohio Valley and it is not hyi)erbole. Tlie most careless look into 
the future reveals an enormous poimlatiou there is to be served. All past 
experience teaches that congested centers of population are only i)OHsible near 
waterways of some kind or other, (iiven slackwater on the Ohio River and the 
hamlet blends with the village, the village with the town, the town with the 
city, until overlapping enlarged borders cover up the lines of sections and one 
social aud commercial emi)ire comes into existence. This development can, how- 
ever, only take place after continuous water connnuniiation is established. 
When used In connection with navigation the wonl *V(»ntinuous" is one to con- 
jure with. It is Ihe one essential element of future development. 

JThere was a time when the farmer brought the doctor and shoemaker and 
alier long intervals a few other Jirtisans straggled in, Init a waterway affording 
continuous navigation brings a mill and 3,00() men to rnn it; 5,000 houses to 
shelter them aud their families and those of other walks of life and we have a 
city in a day. Events too recent to be histoi-y illustrate this without argu- 
ment A single example — Midland, Pa., about 37 miles below Pittsburg, on the 
Ohio River. Two years ago an apple orchard, to-day, 2 square miles of coke 
ovens, furnaces, and steel mills with yardage, using (K-'iiMMKO iiushels of coal a 
year, with a maximum consumption contemplated of many times that much. 

With or without the Isthmian Canal we anticipate an acct^lerated develojj- 
ment of all countries to the southward of the United States. Coincident with 
this development should be our preparedness to supply that which such devel- 
opment may need. The railroads of the country have not the facilities for han- 
dling these supplies. If they could increase their handling capacity many times 
oyer, the freight rate to such distant points would be prohibitive, so that the 
improvement of the Ohio River at the earliest date possible and to its fullest 
capacity is the imperative necessity of the hour. The world-wide movements of 
commerce, so general and so easy along water routes, demand it. 

Respectfully submitted. 

J. Frank Tilley, Secretary. 

BoABD OF United States Engineer Officers for Rivers and Harbors, 

Pitifiburg, Pa, 



letter of h. d. w. enolisii. 

Manoir Richeueu, 

PoiNTE A Pic, Quebec, 

August 9, 1901. 

My T)EAR Captain lionoERS : It is with the keenest regret I find I can not be 
with your committee at this time and at the hearing of the Government engi- 
neers on the 12th. 

The proposition to deepen the river channel is of vital importance to one 
of the richest and most populous sections of the United States, and a section 
that contributes much to the Government, aside from the great commercial 
value of this improvement to millions of people in the many States which 
would be benefited, it is of vital importance to the Government Itself. 

The United States has been slow to see the value of a definite and constant 
stage of water with the greatest workshop it has and the sea. As the Panama 
Canal progresses and the need of greater protection to the Pacific coast is 
made imperative, and indeed that condition now exists, it will be emphasized 
how very necessary it is to have uninterrupted intercourse with the workshop 
where the Government must come for its heavy supplies in time of need. No 
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better means of trail importation than water can be had for just such heayj 
tonnage. 

Irrespective of the great a id .to commerce, and there is no improvement pre- 
sented to the Government to-day, which means so much to the commerce of this 
country, it seems to me it is a patriotic duty that the Government owes to 
the whole country to see tliat its greatest stronghold in time of stress is of 
easy access for its own need. 

It therefore becomes a national duty and this question is one which affects 
the whole country. It would seem to me the Government engineers, whoee 
pleasure It is for the chamber of commerce to entertain, realizing the great 
part played by this city in our last two wars, would readily see the force of 
the proposition to keep an accessible waterway to the " workshop of the 
world." 

I regret that my absence makes It impossible to assist you in entertaining 
the Government engineers and emphasizing the great importance from every 
reasonable standpoint this great improvement would mean to the country 
commercially and as a future safeguard and defense. 

It is important that every interest be represented at this hearing and I hope 
the efforts of the committee on rivers and harbors of the chamber of conomaerce 
to awaken the individual citizens of Pittsburg will meet with the success your 
earnestness in this cause deserves. 

With kindest personal regards, faithfully yours, 

H. D. W. English, President. 

Capt. W. B. RODGEBS. 

Chairman, Rivers and Harbors Committee, 

Pittsburg Chamber of Commerce. 



I.KTTKR OF THK CIXriNNATI INDU8TBIAL BUREAT. 

Cincinnati, August 10, 1907. 

Gentlemen: On behalf of the industrial interests in particular and the. com- 
mercial interests in general of Cincinnati and vicinity, we beg to submit here- 
with for your consideration certain statements regarding the Importance to 
those interests of the early completijon of the improvement of the Ohio River to 
a permanent 9-foot stage. 

Cincinnati Is essentially a manufacturing and distributing center. The value 
of the manufactured products of the factories of the city is greater in propor- 
tion to population than that of any other city In the country. It may be said 
with equal truth that a larger i)ercentage of Its citizens Is Interested in manu- 
facturing, either as employer or employee, than In any city of equal size. Care- 
ful estimates. bastMl n|K)n the best statistics obtainable, place the value of Cin- 
cinnati manufactured products in 1906 at $400,000,000. 

Owing to its centralness of location with respect both to the Ohio Valley and 
to the i)opu]ation of the country, Cincinnati is the distributing point for a large 
and thickly iK)pulated territory, in which originate and to which are shipped the 
widest range of raw material and manufactured articles, mineral and agricul- 
tural products. 

More articles for the export trade originate in Cincinnati than in any other 
Inland city, and it is no exat;«eration to say that because of the remarkable 
diversity of manufacturing In this city, Cinclnnatl-made goods are to be found 
in every market of the world. 

These facts are stated for the puri)08e of emphasizing how vital to Cincinnati 
and vicinity Is the matter of transi>ortatlon, for It Is self-evident that upon the 
facilities and the economies of transportation depend the future of the manu- 
facturing and commercial Interests of the city. 

The foundation for Clnclnnatrs greatness as an Industrial and commercial 
center was laid In the days when the waterways were the principal arteries of 
commerce and when steamboatlng was at Its zenith on the Ohio River. With 
the advent of railroads the city became one of the chief railroad centers of the 
country. 

Developments of the past few' years have proved the Inadequacy of the exist- 
ing railroads to care for the wonderful growth of business of the country gen- 
erally, and this condition applies with equal force to Cincinnati and vicinity. 
Uncertain as river transiMirtation is and has bc*eu for years on the Ohio River, 
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tbe business Interests of Cincinnati bave tberefore not failed to appreciate tbe 
great benefits ttiat even such uncertain river transportation has been to the 
city of Cincinnati. 

Notwithstanding the frequent and often lengthy interruptions to trnuspor- 
tatlon from low water and other causee, the presence of the Ohio River and Its 
influence upon transportation rates to and from the city have given to the 
manufacturer and the merchant an advantage not enjoyed by the business 
interests of other cities not similarly situated. 

In its present condition, the river is and has been of great service further in 
bringing to Cincinnati her supply of coal and timber by a mode of transporta- 
tion which is the cheapest known to man. 

Recognizing, tlien, the benefits of the Ohio River In its present condition, we 
submit that the great interests of Cincinnati which we represent are in a posi- 
tion to appreciate to the fullest extent the benefits which must accrue from the 
early permanent improvem^it of the stream, and may be permitted to urge for 
the consideration of your honorable board the completion of the improvement 
of the Ohio on a basis of a 9-foot stage at the earliest period consistent with 
good practice and substantial results. 

The importance of Cincinnati's export trade leads the industrial interests of 
Cincinnati to ask that special efforts be made to have the Ohio River improve- 
ment completed, at least simultaneously with the completion of the Panama 
Canal, so that the producers of Cincinnati and the Ohio Valley may be in a 
position to compete on equal terms with those sections already enjoying an all- 
water rate to the markets of the world. 

To all of which we respectfully ask your special attention and court your 
most careful and favorable consideration. 

The Cincinnati Industrial Bureau, 
Wm. I^dge, President^ 
Will L. Finch, Secretai-y, 

To the Board of Eincj infers for Rivers and Harbors. 



LETTER of THE AMERICAN ASSOCIATION OF MASTERS AND PILOTS OF STEAM VESSELS. 

American Association of Masters and Pilots of Steam Vessels, 

Pittsburg, Pa., August 10. 1907. 

At a special meeting of Pittsburg Harbor No. 25 of the American Association 
of Masters and Pilots, representing 200 licensed steamboat officers navigating 
on the Monongahela, Allegheny, Ohio, Great Kanawha, and MiFsissippi rivers, 
the following resolution was unanimously adopted : 

^'Resolved: That we favor the improvement of the Ohio River from Pittsburg 
to Cairo by providing for a 9-foot channel by the lock and dam system, believ- 
ing that It will result in inestimable value to all business interests of these 
great valleys." 

Very resijectfnlly submitted. 

P. W. Boll, President. 
A. U. Mackky, Seeretary. 
The Board of PIngineers for Rivers and Harbors, 

In Session, Pittsburg, Pa. 



LETTKR of TIIK riNCrNNATI (OIIIO) CHAMBER OF COMMERCE AND MERCHANTS* 

exchange. 

Cincinnati Chamber of Commerce and Merchants' Exchange. 

Cincinnati, August JO, 1901. 
Gentlemen: In connection with having a representative of the Cincinnati 
Chamber of Commerce appear before your body at its hearing concerning 
questions relating to the improvement of the Ohio River, it is presumed to be 
proper to submit something of written declaration calculated to impress you 
with the great interest which the people of our community have in the work 
that has been urged to be done upon this great waterway, work which in 
promoting the industrial interests of this particular locality will correspond- 
ingly promote the Interests and industrial development of a vast region of the 
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^•ery best i>art of our country, In Its command of available resources for 
agricultural, mineral, and timber products, which represent the food and fuel 
requirements and the raw material which constitute a great part of those 
things called for in the application of industrial enterprise, encouraged by 
financial investment, in the development and utilization of such resources. It 
is no dream, but a plainly demonstrable proposition, that such, a betterment 
of the natural advantages here commanded in this Waterway as has l>eeii 
asked of t^e Government will yield for more than a commensurate return to 
the Government in results which count for reimbursement to the national 
interests for application of public funds. We do not feel that you need assur- 
ance from us of the merit of such views. We do not feel that we are called 
upon to now specialize the benefits which will follow the accomplishm«it of 
I)rovlslon8 for a l>-foot stage of the Ohio River, and the naturnlly incidental 
Improvement of the Mississippi River, all without undue delay in progress 
of constructive work, making It possible that the industries and commerce 
of this region will be prepared to command a full share of the benefits belong- 
ing to it in c<mnecti(m with the great advantage looked for as resulting from 
the completion of the Panama Canal. 

In submitting these exi)resRlons with our greetings to your honorable body, 
we do so in fullness of conviction that the greatness of the work you liave in 
hand and its power for promoting the good of the country Is thoroughly 
understood on your part — our action now being taken under the desire to 
maintain our claims for recognition as among those who are keenly- con- 
cerned in your labors, as we have been In mich effoi-ts in the pnst and must be 
expected to be in the years to follow. 
Most sincerely yours, 

W. A. Bennett, Prrsident, 

C. B. Murray, E.rccutir€ Secretaru. 

To the Board of Engineers for Rivers and Harbors, 

In Session at Pittsburo, Pa. 



LETTER or THE OHIO VALLEY IMPROVEMENT ASSOCIATION. 

Cincinnati, Ohio. AuffH»t 10, UiOl. 

Gentlemen : The Ohio Valley Improvement Association, representing now, as 
it has for the past twelve years, commercial, manufacturing, and all kindred 
organizations, firms, coriwratlons and Individuals, in every city, town, and 
hamlet situated on the Ohio River from Pittsburg to Cairo, all vitally interested 
in, and strongly advocating the luii)rovement of the river, submits for the con- 
sideration of your honorable Board the following reasons why the Ohio Uiver 
should be permanently Improved on a 9-foot basis: 

^The Ohio River drains the greatest freight-producing section of the Union. 
In its valley lies both the center of population and the center of the mannfac- 
turlng industry of the United States. 

The river In Its unimproved condition and confesse<lly with most uncertain 
navigation carries more freight than any unimproved river In this country* or 
in the world. Its i)re8ent tonnage Is now greater than the Mississippi and all of 
Its other tributaries combined. These conditions together with the geographical 
location couRidereii we earnestly believe and confidently state that within the 
first year of the completion of the improvements, the present tonnage of the 
river would double and quadruple within a decade. 

Nine feet is advocated and urged for the reason that years of experience by 
the heavy carriers of cargo on the river has demonstrated that to be the nio^ 
^•onomlcal depth. On 9 feet the heavy products of the valley can be moved 
effectively and cheaply. 

Nine feet will open up to the manufacturers and producers of all sections of 
the valley a cheap and^^eliable all-water route via New Orleans and the Panama 
Canal to the markets of the world. 

Nine feet is further advocated and urged for the reason that the ITnited States 
Engineer Corps has stated that the same depth can be securwl and maintained 
in the Mississippi River from Cairo to Its mouth at all seasons of the year by 
dredging and at slight cost. 

Rate regulation, — The permanent Improvement of the river so that its navi- 
gation would be continuous and dependable alike for the shipi>er. the receiver. 
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ami the carrier, would make it a regulator of rates throughout every section of 
the entire valley. 

In concluding this brief argument we desire .to respectfully and earnestly call 
your attention to the fact that until the entire system of locks and movabio dams 
(to which plan of improvement the General Goverament, by and witli the ap- 
ja'oval of the United States Engineer Corps, is now firmly and irrevocably com- 
mitted) is completed throughout the entire length of the river, it will only serve 
in part the commerce that is now anxiously awaiting these improvements, and 
unless the permanent improvement of the Ohio Kiver is made effective coinci- 
dent with the completion of the Panama Canal, the great States bordering 
the river, who will pay a larger percentage of the cost of that canal than any 
other of like number in the Union, will be deprived to a very great extent of 
tluMr prorata benefit therefrom, in considenition of which the Ohio Valley Im- 
jjrovement Association asks at your hands such a recommendation, through the 
Scjcretary of War, to Congress, as will tend to the more rapid and business-like 
completion of the work. 

All of which we respectfully submit. 

Ohio Vaixky Improvement Association, 
Per John U. Vance, President, 
J. F. Ellison, Secretary. 

To the Board of Engineers for Uivers and IlARroRS. 



SUPPLEMENTAL STATEMENT OF THE OHIO VALLEY IMPROVEMENT ASSOCIATION. 

The permanent Improvement of the Ohio River to a depth of 9 feet means 
more than the advancement of the interests of the people of the valley; it 
means — 

I'irst. That an equal benefit will be given to the manufacturing, commercial, 
mining, agricultural, and all other and varied interests of the people dwelling 
along the tributaries of the Ohio, the Monongahela, Allegheny, Beaver, Muskin- 
gum, Little Kanawha, Big Kanawha, Big Sandy, Licking, Kentucky, Green, 
Cumberland, Tennessee, and Wabash; and embracing 3,300 miles of navigable 
water, which added to the Ohio gives a grand total of about 4,300 miles, which 
may be properly called the Ohio River system. Many of these tributary streams 
have been improved or are in process of improvement by the General Govern- 
ment. With but few exceptions these Improvements do not and can not be 
expected to serve the purpose intended with the Ohio unimproved. 

Second. That vast incalculable benefit will accrue directly to the lower Mis- 
sissippi Valley (and indirectly to the upper Mississippi), and to the tributaries 
of the Mississippi. Memphis and New Orleans will be benofitoil as mv.eh as 
Pittsburg and Cincinnati in proportion to the interests involved. 

Third. The development of the boundless resources of the Ohio and its tribu- 
taries now lying dormant for want of means of transportation. 

Fourth. That Pittsburg, now the greatest manufacturing center in this country 
or in the world would increase its factories and its product and the factories at 
other points and they cover the country from Pittsburg to Cairo, would grow in 
number and capacity until to use the language of a prominent ofllcer of the 
Engineer Corps " the Ohio Valley will become the workshop of the world." 

Fifth. That we shall witness no freight congestion in the basin of the great 
inland waterway systems of the Ohio and the Mississippi. 

Sixth. That freight rates will be regulated, not alone along the Ohio and 
tributary territory, but throughout the lower Mississippi Valley. The truth of 
this statement has been demonstrated on the Ohio even in Its nnlmproveil condi- 
tion. 

Seventh. That the business which will be given the Isthmian Canal will Jus- 
tify the expenditure necessary to build It. The products of the factories of 
Pittsburg and the Ohio Valley are now found in all the markets of tlie world, 
but trade has been and is hampered and shackled by want of transi)ortatlon. 
With the Ohio Improved the products of the valley will reach without bar the 
markets of South America, the Pacific ports, and the Orient by way of the Ohio 
and the Mississippi rivers. Barges may be loaded at Pittsburg and not break 
bulk until their destination is reached, whether this be in South America or at 
ports of the Pacific. 
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Eighth. That freight will be carried with greater regularity and at greater 
speed, matters of paramount imix)rtance to all Interests. 

Ninth. That the growth of busineas, and consequently tonnage will equal if 
not surpass that which has followed and was made possible by the improvement 
of the Sault Ste. Marie Canal, and it practically assures the connection by oina? 
of T^ke Erie and the Ohio at the upper end of the river. 



LETTEB or THE MANUFACTUBERS' ASSOCIATION OF BEAVEB COUNTY, PA. 

Beaver Falls, Pa„ August 12, 1907. 
Dbab Bibs : At a meeting of the Manufacturers' Association of Beaver County, 
held August 10, 1907, it was unanimously resolved that T. L. Kenedy, James 
W. Brown, E. L. Hutchinson, S. P. White, and C. C. Hagen be a committee 
to represent the association before your committee, to present the following 
memorial and to answer any questions your honorable body may care to ask: 

memorial. 

The members of the Manufacturers* Association of Beaver Ck>unty, an or- 
ganization embracing the entire manufacturing interests in Beaver County 
along the Ohio and Beaver rivers, a frontage of about 45 miles almost entirely 
occupied by iron, steel, and other manufacturing plants, and operators in the 
sandstone, limestone, clay, and coal deposits, desire to call the attention of 
your honorable body to the vital Importance of the improvement of the Ohio 
River by making a Woot stage of water from Pittsburg to Cairo. 

When we take into consideration the fact that the tonnage of what Is known 
as the "Pittsburg district," of which we are a part, exceeds the combing 
tonnage of New York, Chicago, Philadelphia, and London, England, the abso- 
lute necessity for utilizing our natural waterways as a mode of transportation 
becomes apparent. 

The railronds have been utterly unable to handle the tonnage that has been 
offered them. For long periods some of the largest shippers have had their 
business curtailed from 40 to ttO per cent on account of the railroads being 
unable to move their freight. That you may know of the class of our indus- 
tries we will enumerate some of them: The Jones & Laughlln Steel Co., the 
largest independent steel company in America, if not In the world, are erecting 
a new plant that covers over 3 miles of river front, at an expenditure of nearly 
$30,000,000: the American Bridge Company on the east side of the river has 
the largest bridge and structural steel plant in the world, and when an adequate 
stage of water is assured they will have the largest steel boat yards in this 
country ; the Colonial Steel Company, the largest Independent cut crucible steel 
works in the country, have their plant on the west side of the river; the Mid- 
land Steel Company have their plant located between Locks Nos. 6 and 7. 
These works have been erected at a cost of about $15,000,000. The H. K. 
Porter Locomotive Works, the best known manufacturers of narrow-gauge 
locomotives, are building a new plant on the banks of the Ohio, adjoining the 
American Bridge Company ; the largest tumbler works in the United States is 
situated near Ivock No. 5. 

In addition to the above, there are a great many Industries whose tonnage 
is very large and who have been badly handicapped on account of inadequate 
shipping fticillties. Take the clay industries alone; there are over twenty 
brick manufacturers whose output exceeds 3,000,000 tons annually of manu- 
factured brick and in addition ship thousands of tons of fire clay. 

By making the improvements asked it will enable our manufacturers -to en- 
large their plants and expand their business. There is no encouragement to do 
this now as the railroads can not handle the present output. 

The Renver River whieh drains the great vnlley of the same name enters the 
Ohio at Rochester. Its banks are lined with manufacturers of all kinds which 
would ship largely by water If possible. 

It Is up this stream that a company Is now preparing to build the I-ake Erie 
and Ohio River Shir) Canal to the Great I^akes. 

It is estimated that along this canal between the Ohio River and the Lakes 
the annual tonnage Is 30,000,000. This Includes the large towns of Beaver, 
Rochester. Rridgewater, New Brighton, Fallstou, Beaver Falls, Wampum, Ell- 
wood, New Castle, Sharon, and South Sharon, all In Pennsylvania ; Youngstown, 
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Stiuthei-8, Warren, Niles, in Ohio, all of which are iron and limestone produc- 
ing centers, making a heavy tonnage which could be better moved by water 
than by rail. 

Beaver County abounds in sandstone quarries ; Beaver County sandstone has 
been specified for Government work for many years, which Is an evidence of its 
durability. Our quarries could supply enough stone to build all the locks and 
dams needed for a 9-foot stage from Pittsburg to Cairo. 

We humbly pray your favorable consideration and action, not for the local 
benefits alone, but for the benefit of the Beaver Valley, the Ohio Valley, and 
the nation as a whole. 

We have the honor to subscribe ourselves, 

The Manufacturers' Association of Beaver County, 
F. X. Beegle, President j 
H. J. Booth, Secretary, 

The Board of United States Engineers Commission for the Ohio Kiver. 



MEMORIAL OF THE PltTSBURG (PA.) CHAMBER OF COMMERCE. 

[Presented by Hon. George W. Guthrie, mayor of the city of Pittsburg and member of 
the Chamber of Commerce.] 

August 12,. 1907. 

The Chamber of Commerce of Pittsburg, representing more than 1,000 of the 
business men and manufacturers of the city and district would, in response to 
your circular letter of invitation of July 1, 1007, respectfully memorialize your 
honorable board in behalf of the improvement of the Ohio River throughout Its 
entire length by means of locks and dams so as to secure at all times a mini- 
mum low-water depth of 9 feet. 

The chamber of commerce has for many years been actively engaged in suc- 
cessful efforts to promote the Improvement of the Ohio and Its constituent 
streams, the ^lonougahela and Allegheny, and the experience thus gained has ' 
convinced its members of the absolute necessity for the proposed deepening of 
the river from Pittsburg to Cairo, and of the vast advantages which would 
accrue, not only to the peoi^le directly on its banks, but to those of the entire 
Mississippi Valley and of the nation generally, from the proposed improvement. 

It is understood that your honorable body has in its possession full statistics 
heretofore furnished as to the traffic of the river and that it is not necessary 
now to refer to them in detail, the object of this memorial being to present an 
argument for the improvement of the Ohio upon the abundant evidence already 
adduced and that which is patent to every careful observer of industrial condi- 
tions in this district. 

Although the Ohio River has had certain local improvements made by the 
Government at its head and also Jit a few points along its course where navi- 
gation is especially difficult and dangerous, yet in so far as the heavy through 
traffic, which can only be carried on at certain flood stages is concerned, it is, 
with these exceptions, in its primitive and natural condition. This fact and 
the uncertainty of the periods of available high water, of course, greatly mili- 
tate against the growth of a regular through traffic. 

The present through commerce of the river embraces coal, isteel rails, cotton 
ties, nails and other manufactures of Iron and steel, window glass, glassware 
and general merchandise carried downstream In barges and packets, and lum- 
ber, molasses, sugar, farm products, furniture, whisky, and a great variety of 
other freight carried upstream. 

Despite the uncertainty of the periods of navigation, a large bushiess is 
done on the Ohio. 

It should be remarked that large as is the traffic now carried on the Ohio, 
its constituent streams, and its tributaries, it can only be taken as some indi- 
cation of what the river business would amount to if instead of being carried 
on intermittently and at uncertain periods it could be pursued daily through- 
out the whole year. 

In a letter written at Pittsburg, on March 19, 1904, by Capt William L. 
SIbert Board of Engineers, U. S. Army, and subsequently issued in pamphlet 
form, occurs the following: 

" The coal and other barge traffic on the Ohio from Pittsburg has not grown 
materially for a number of years past, and it may be said, with much show 
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of truth, that It has reached the limit of ecouoiuical iuvestnieut of capital, i e^ 
to say it is handicapped with such Irregularities in the seasons as to make tlu 
factor of' profit a very uncertaiu quality. The boats crowd each other so 
closely in going out of Pittsburg on some of the short-lived freshets that it 
would not be safe to start more lieets, even if they were ready to go, and, 
naturally, always such great haste is niade to return empty barges to Pitts- 
burg before the river has falleu to tou low a stage for the steamers, that little 
or no attempt is made to obtain upward-bound freight." 

During the last few years, shipments of coal to New Orleans and other M\s- 
sissippi ports from Pittsburg were much reduced because of the use of Beau- 
mont, Tex., oil, but the exhaustion of the latter has lately caused a renewed 
demand for Pittsburg coal which must be 8hii)ped by river. The present con- 
dition of tlie river, however, makes it imi)ossible for this district to properly 
supply the demand. Nothing but a l)-f(K)t stage would sitfflce for this purpose. 

It is entirely safe to assume that within a short time after a permanent ih 
foot stage was provided in the Ohio from its head to Its mouth, the present 
tonnage would be trebled or quadrupled. 

That this result will be surely achieved will be evident from the fact that 
navigation is now iK)88ible from Pittsburg on an ^average of only about seventy- 
dine days in each year for craft of heavy draft, while with the proposed inj- 
proven\ent it would be carried on for an average of three hundred and twentj 
days. Not only the increased period of operation, but the greater certainty 
would vastly promote shipments on the river. 

The traffic on the Ohio Itiver for the year 1906 is said to have been 11,427.7S4 
tons, the bulk of which was downstream traffic. The number of passengers 
carried is said to have been 4,849,009. This statement is said to be very con- 
ser vat i ve 

For the year 1902, the traffic is feald to have been 12,202,017 tons; for 1903. 
12,499,842 tons; for 1904, 10,142,551 tons, and for 1906, 33,163,656 tons. These 
figures seem to indicate the large fluctuations in yearly traffic caused by high 
or low water. 

It is claimed by some who are well in formed on the subject that if com- 
plete and accurate data could be secured of the entire traffic on the Ohio and 
its tributaries, the total amount would reach not less than 20,000,000 tons. 

It is an Important fact that every Improvement of the river and of its con- 
stituent streams and tributaries, the construction of each now lock and dam. 
has been followed by a substantial Increase in the traffic. 

The traffic on the Monongahela River for the year ending June 30, 1907, 
was 11,817,128 tons. Ten years ago, when the Government assumed control, 
the traffic was only about one-half this amount. 

The traffic on the Allegheny River for the year ending June 30, 1907, was 
2,583,757 tons, although there are only two locks and dams in operation on 
that stream. Ten years ago the traffic was only about one-filfth that amount. 

The tributaries of the Ohio also steadily increased their traffic as improve- 
ments have been made upon thom. 

While the business on the Monongahela River, which enjoys permanent navi- 
gation throuf;hout the year, amounted as we have seen during the last year to 
nearly 12,000,000 tons, and that on the Allegheny to over 2 J millions, only 
3,340,347 tons passed below their mouths Into the Ohio and through the Davi? 
Island locks. Were the Ohio, however, deepened throughout Its course to 9 
feet there Is no doubt that the growth of Its through traffic would vie with and 
surpass the rate of the growth of business on the Monongahela and Allegheny. 
As proof of this it may be cited that whereas In July, 1906, because of low water, 
only 2,150 tons of freight passed Davis Island dam, during July, 1907, when 
navigation was almost continuous, 405,503 tons passed. This latter showing 
was also made although the rise was not anticipated and the coal sent down 
the river, amounting to over 300,000 tons, had to be mined and shipi)ed in a 
hurry to take advantage of the navigable water. 

In July, 1902, when high water was anticipated and it lasted all month 
1,123,999 tons of freight passed Davis Island dam. 

By the time the Ohio River can be improved throughout its length many ad- 
ditional improvements will have been made In Its two great constituents and 
on its tributaries. It is probable also tHat it will have been connected by 
canals with the Great Lakes and the Hudson River and have become an iiu- 
portant link of a great Internal waterway extending from the Gulf of Mexico 
to New York and Boston on the east, to Quebec on the northeast, to Chicago 
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on the west, and to Duluth on the northwest. As such, its trnlfic upstream, 
as well 21S down, would undoubtedly soon vie in volume with that passing 
through the Sault Ste. Marie Canal and the Detroit River, which under the 
stimulus of repeated great Improvements in navigation has been increased in a 
quarter of a century from about 2.000,000 tons to over 60,000,000 tons annually. 

It is estimated that because of the new lock about being constructed for the 
Sault Ste. Marie Canal the traffic passing through tlie latter ten years hence 
will exceed 100,000,000 tons, much of which will be iron ore bound for steel 
industries on the Ohio Kiver. 

The opening of the Panama Canal will also have an important effect in 
stimulating traffic on an improved Ohio. 

All experience shows that improved navigation creates new river business at 
a most rai)id rate. It cheapens the price of raw materials and thus builds up 
large new Industries. In 1886, the River Main, between l^ankfort and 
Mayence, Germany, was deepened from 6 to 12 feet, despite the opposition of 
the railroads on its banks. Two years thereafter the river traffic had increased 
100 per cent and the railroad traffic had been largely augmented. United 
States Consul-General Mason on December 10, 1897, also reported as to this 
matter, as follows: 

'* That the river traffic, which amounted to only 150,000 tons annually before 
the improvements were made, increased to 1,693,112 tons in 189(5, while the 
traffic by rail, which amounted to 930,000 tons in 1886, increased to 1,639,229 
tons in 1896, being almost double what it was 10 years before, when the rail- 
roads had a practical monopoly of the freight business of Frankfort." 

It will be noted that the river business increased over 1,000 per cent in the 
10 years after the navigation was improved. 

Already great new industries are being established oil the banks of that 
iwrtion of the Ohio River just below Pittsburg, which is now being improved. 
Among these are the great new plants of the Jones & Laughlin Steel Co., the 
Midland Steel Company, the American Bridge Company, the Phoenix Glass 
Company, the Colonial Steel Company, and the Riter-Conley Manufacturing 
Company. 

The tonnage of the Pittsburg district is increasing by leaps and bounds and 
has already reached mammoth pror>ortions. Not including freight in transit it 
was estimated in 1906 at 122,000,000 tons. Vast as it Is, and rapid as has 
been its increase, greater results could have been achieved had not the growth 
of the district's industries been greatly hampered by the lack of full trans- 
portation facilities by rail and water. 

One of the largest coal companies in the world whose mining properties are 
situated in this district reports that it has been impossible to secure more than 
70 per cent of the cars needed to accommodate the capacity of its mines now 
opened. As a result its output has been curtailed 30 per cent while the opening 
of new mines has been prevented. 

The proposed improvement of the Ohio to Cairo and its connection with the 
Great I^kes would result in the great expansion of this and many other indus- 
tries of the Pittsburg district and other sections connected by this waterway, 
the growth of which have been similarly hampered by the lack of proper trans- 
portation facilities. 

The time has passed when we can afford to proceed at the same leisurely 
gait which we have thus far been taking in the matter of the improvement of 
our rivers and every year's delay in this work is costing the American people 
many millions of dollars. Our railroads by the confession of their chief owners 
are unable to deal properly with the traffic offered them. James J. Hill, presi- 
dent of the Great Northern Railroad, stated that in ten years while railroad 
building has increased only 21 per cent, business has increased 110 per cent and 
that it will require an expenditure of $5,500,000,000 by the railroads in five 
years to enable thoni to proi)erly handle the business. 

He further declared that a 15-foot canal from St. Louis to New Orleans would 
do more to relieve the entire Middle West and Southwest than any railroad 
that could be built. 

We have no hesitation in declaring that the proposed Improvement of the Ohio 
would afford as much or more relief to the businesses of the country generally. 

President Roosevelt In his letter appointing the National Internal Waterways 
Commission, said: 

''It is common knowledge that the railroads of the United States are unable 
to move crops and manufactures readily enough to secure the prompt trans- 
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action of tbe busineBS of the nation, and there is small prospiect of immediate 
relief. There appears to be but one complete remedy — the development of a 
complementary system of transportation by water. The present congest l«m 
affects chiefly the people of the Mississippi Valley and they demand relief. 
When the congestion of which they complain is relieved the whole nation will 
share the good results." 

The improvement of the Ohio River will benefit the people of the Mississippi 
Valley and its good effects will be felt throughout the entire nation. It would 
be of vast importance in relieving the congestion of the railroads and in rega- 
lating their charges. It would expedite the movement of freight Already, in 
times when the Ohio is navigable, freight is carried from Pittsburg to Cincio- 
natl by boat more rapidly, as well as more cheaply, than by rail. 

During the past few months frequent rains have permitted of almost am- 
tiuuous navigation on the rivers and as a result coal and all kinds of manxi- 
factured commodities and the products of the farm have been sent with great 
regularity to southern river iK)ints to the great advantage of the producer 
and the consumer. 

The expenditure of about $50,000,000 within the next few years for the deep- 
ening of the Ohio would siieedily yield a return of many fold that amount to 
the people of the nation, everyone of whom would be benefited by the increased 
prosperity and the decreased cost of commodities that would follow from the 
improvement and cheapening of transportation facilities thereby effected. 

In the letter written by Capt. William L. Sibert, heretofore quoted, it is esti- 
mated that the cost of carrying 3,500,(X)0 tons of coal from Pittsburg to Louis- 
ville, In the present state of the Ohio is 45.8 cents per ton and that if the 
river were permanently deepened to 9 feet, the cost would only be 24.1 cents 
per ton. 

He further estimated that with the Improved river the rate per ton from 
Louisville to New Orleans would be only 53.38 cents as against 89.2 cents at 
present, the saving would thus be 21.7 cents per ton from Pittsburg to Ix)uls- 
ville and 35.82 cents more from Ix)uisville to New Orleans. 

If we assume that the average saving for all the present reported tralRc ot 
say, 12,000,000 tons on the Ohio, which would be effected by its improvement 
to 9 feet, would be only 25 cents a ton, the total yearly amount saved would be 
$3,000,000. If the Improvement caused only an Increase of 3^ tlmc^ the 
present rei>orted traflfic within a few years, the annual saving would be 
$10,000,000; so that In five years the total estlmatt^i cost of the improvement 
would be equalled. If however the cost of the Improvement should be 
$100,000,000, it would only require ten years of Improved navigation to save 
that amount. And this takes no account of the far greater saving which would 
be effected by carrying the Increased amount of freight on the hnproved river 
at water transportation rates Instead of by rail at railroad rates.- 

The exi)endlture of $6,900,000 by the Government for the freeing and improve- 
ment of the navigation of the Monongahela River is estimated to have saved 
the consumers of steel in the country generally about $4,000,000 a year. 

The $68,000,000 expended by the Government for the improvement of the 
navigation of the Great Lakes Is estimated to have saved the consumers of 
many staple products throughout the country about $139,000,000 annually. 

We feel therefore that in asking the favorable action of your honorable 
board in the matter of the improvement of the Ohio that we are not pleading 
for Pittsburg and the district immediately tributary- to it alone nor merely 
for the whole Ohio Valley but that we are advocating the interests of the 
entire Mississippi Valley and of the nation generally, for which interests we 
humbly pray your favorable action. 

We have the honor to subscribe ourselves, dear sirs. 

The Chamber of Commerce or Pittsburg, 
H. D. W. English, Presulefit. 

[SEAL.1 Wm. B. KODGERS. 

Chairman of the Rivers and Harbors Committee. 
Attest : 

Jab. W. Wabdbop, Secretary to Committee, 
The Board of United States Enoineebs fob the Ohio Rivbb. 
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memorial of the oakland board of trade, pittsburg, pa. 

August 12, 1907. 
The Oakland Board of Trade of the city of Pittsburg, in answer to your 
circular letter of invitation under date of July 1, 1907, most respectfully sub- 
mits that it accepts with pleasure another opportunity of raising its Toice In 
favor of the improvement of the Ohio River by a system of loclts and dams 
from Pittsburg to Cairo. 

The Board, as previously expressed to the Ohio River Improvement Associa- 
tion, Members of the United States Senate, Members of the House, and also to 
your predecessors, is now more than ever in full sympathy with the continued 
efforts again being made, and desire to emphasize the urgent necessity of the 
unlnterr^upted building of the dams successively, and most sincerely urge the 
very great importance of immediately deepening and maintaining the channel 
of that great waterway, the Ohio River, so that there shall be a continuous 
depth of at least 9 feet of water at all seasons of the year in said channel. , 

But what can we say to you that has not already been ably and forcibly said 
that will demonstrate more fully and clearly the inestimable importance of 
deepening and maintaining the channel as above asked for of that great natural 
water highway? We say, inestimable importance. Do you ask importance to 
whom? To the people of western New York? No! To the people of western 
Pennsylvania ? No ! To the people of West Virginia ? No ! To the people of 
Pittsburg, the greatest Industrial city of the world, and one the Government, 
when needing help, never called upon in vain. Oh, no ! • No ! The inestimable 
Importance will be to the United States Government itself. 

Our plea to you is not suggested from sinister or selfish motives nor our 
views of the importance of the improvements above referred to so narrow as 
to be confined within the States above mentioned. 

However commercially important the Ohio River has been, is, and ever will 
be, to the people of western New York, western Pennsylvania, and West Vir- 
ginia, distributed as they are over 18,000 square miles of fertile and productive 
agricultural and mineral territory, and for years affording commercial inter- 
course between those States, some of the most prosperous States of the Union, 
and which in connection with the Mississippi River, furnishes the only outlet 
by water for the commerce of those States to the sea, yet the commercial 
Importance to those States and all others bordering on the Ohio River and its 
tributaries is insignificant when compared to the superlative importance it will 
be to the nation when the Panama Canal shall have been finished and opened 
for traffic. 

The expenditure of the public funds by the United States Government or any 
other nation for the betterment, protection, and maintenance of its national 
road and water highways, is not only a great benefit to its people commercially, 
but also of far reaching importance to the Government in times of emergency. 
The commerce now carried on the valleys of the Monongahela, Allegheny and 
Ohio is and has been steadily increasing year by year by such tremendous 
Htrides as to many would seem incredible, and is of such a character as may be 
urgently required by our Government when least expected. Would it not be 
well for this Government as a matter of public policy to put this waterway into 
the highest possible condition of efl'ectiveness at once? Should the time ever 
come that the Government may require on short notice for use of her coaling 
g-tatlons or other Pacific possessions or dependencies the products of the mines 
and mills of the above-named valleys, and what is known as the Pittsburg dis- 
trict, the way will then be open for the delivery of the same to the Gulf of 
Mexico at least without breaking bulk and in quantities that it would be simply 
impossible to deliver by any other route so quickly. Would not this improve- 
ment be in harmony with the policy of internal improvements hitherto pursued 
by this Government? Would it not be good statesmanship and within the 
province of Congress to prepare for emergencies and for future as well as th^ 
present welfare of the nation, its interests, advantages, and protection? You 
have been or will be shown very shortly the immense tonnage now conveyed 
annually over the bosom of this great water course in its natural condition. 
Could you could anyone conceive today what the tonnage would be were the 
Ohio River kept continuously at a navigable stage of 9 feet of water from 
Pittsburg or Cairo? The possibilities are so very great that any estimate, 
however tremendous it might be, would more than likely fall far short of 

26117— H. Doc. 492, 60-1 9 
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what it will be in fact, when the improvements as prayed for will have been 
completed. 

In asking favorable consideration for the improvement in manner and form 
herein requested we have the honor to subscribe ourselves, dear sirs, 

John Dimung, 
President of the Oakland Board of Trade. 
Joseph Painter, 

Chairman. 
Job. J. SiNBHON, 
M. J. Ehrenteld, 

I'HOMAS S. BBOWN, 
B. H. HOLBBOOK, 

Committee, 

The Board of United States Engineers for the Ohio River. 



LETTER OF THE PITTSBURGH (PA.) BOARD OF TRADE. 

Pittsburg, Pa., August 13, 1901. 

Gentlemen: This association, composed of 1,260 members, leading citisens 
and business men in the city of Pittsburg, respectfully submit the following 
brief memorial as an expression of the great interest felt by us in the makhig 
of a 9-foot channel in the Ohio River from Pittsburg to Cairo. 

The Pittsburgh Board of Trade has been from the beginning of this movemoit 
to secure a 9-foot channel actively engaged in creating a knowledge of the im- 
portance of the improvement. In 1905 it had the chairman of the river and 
harbor committee as the guest of honor at its annual banquet; shortly after 
which event it largely aided the Ohio River Improvement Association in bring- 
ing the River and Harbor Ck)mmittee to Pittsburg in the effort to have this 
matter fairly and favorably considered. 

As an organization we are unanimously in favor of this improvement and 
have thus far and will continue to use all honorable methods within our power 
to have the same brought about. 

We know that the members of your Board are men who have been in close 
touch with the improvements upon the rivers about Pittsburg, and that you are 
familiar with all the facts regarding tonnage, population, present freight conges- 
tion, etc., of this region, and, therefore we only desire to emphasize the fact 
that the members of our association believe that the deepening of the channel 
at present being constructed from 6 to 9 feet is a matter of the gravest import- 
ance at this Ime. 

The development of the district adjacent to the Ohio River Is the most re- 
markable in our country and is undoubtedly destined to be upon the completion 
of this improvement and of the Lake Erie Ship Canal, more remarkable still 
This valley drains a country richer in natural resources than any other district 
In the world. Pittsburg is now acknowledged to be ** The workshop of the 
world," and with the improvement of its rivers its growth in the next few de- 
cades will be still more extraordinary. Mills and factories of nil kinds will 
locate in the Ohio River Valley, where nature has already placed the greatest 
deposits of fuel — coal, oil, and gas — and where with ample water transportation 
all the year through they will have the advantages of shipping facilities that 
can not be surpassed on this continent. 

The construction of a 9-foot channel will permit larger boats which can 
carry freight cheaper than smaller boats; it will permit the transportatl(Hi 
of boats and barges of a size large enough for lake and ocean navigation, 
directly through from the Great Lakes to all points on the Ohio and lower 
Mississippi rivera 

Trusting that your Board shall in its wisdom see the unparalled need of the 
making of at least a 9-foot channel from Pittsburg to all the ports on the Ohio 
and Mississippi rivers, a channel which will permit us to carry our freight in 
unbroken bulk to the Gulf of Mexico, to the Panama Canal, and to the sea- 
ports of the world; we have the honor, gentlemen, to be, 
Very respectfully yours, 

Pittsburg Board of Trade. 

O. H. Allerton, Jr., President. 

J. R. Park, Associate Secretary. 

The TJnited States Board of Engineers on Rivers and Harbors, 

Buffalo, N. Y. 
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LETTER OF THE MAYOR OF WHEELING, W. VA. 

Wheeling, W. Va., August 15, 1907. 

Dear Sir: The following is a copy of resolution adopted by the council of 
the city of Wheeling, West Virginia, August 13, 1907 : 

RESOLUTION OF THE WHEELING CITY COUNCIL TO THE BOARD OF ENGINEERS FOR 

RIVERS AND HARBORS. 

Whereas the improvement of the Ohio River by the projects already begun 
Is earnestly desired by the merchants and manufacturers of this city in order 
to cheapen transportation and to enable them to reach the markets of the 
country and the world at the lowest cost and by the quiclcest means ; and 

Whereas It has been amply demonstrated that the improvement of this 
great national highway would give an impetus to trade and manufacture In 
the Wheeling district, the good effects of which would be felt by all of our 
people : Therefore be it 

Resohwd hy the council of the city of Wheeling, that we earnestly petition 
your honorable body to nialce a report favoring and urging the speedy Im- 
provement of the Ohio River by the system adopted, namely locks and movable 
dams, to secure and maintain a depth of 9 feet of water at all seasons of the 
year. 

Resolved further, that a copy of these resolutions, signed by the Mayor and 
attested by the city clerk, be transmitted to the Board of Engineers for Rivers 
and Harbors, Col. H. M. Adams, Chairman, Buffalo, N. ¥. 

On motion the first and second branches of the council of the city of Wheel- 
ing unanimously adopted the above. 

Respectfully submitted.' 

Chas. C. Schmidt, 
Mayor of Wheeling. 

Attest : 

Chas. H. Geiger, City Clerk. 

Col. H. M. Adams, 

Chttirman Board of Engineers for Rivers and Harbors, Buffalo, N. Y. 



2'aUe showing deptJis for each month from 1902 to 1907, at Davis Island dam, 

toith commerce reported. 

[Sabmltted by Hon. James TrandB Burke, Member of Oongress.] 



Month. 



July.. 



lOOfi. 



Janaary 

February 

March 

AprU 

May- 

Jane 



1908. 



Jnly- 

Aogost 

September.. 

October 

November.. 
December... 



Janaary 

February 

March 

April 

May 

Jane 



1904. 



July— 
AucostL. 



September.. 

October 

November... 



Stage. 


Tonnage. 


Above or 
below. 


Feet. 






•16 


1.128,990 


Above. 


17 


227,150 


Do. 


21 


455,617 


Do. 


23 


007.125 


Do. 


18 


841.'J50 


Do. 


7 


87,242 


Below. 


9 


760,292 


Above. 


8 


282.050 


Below. 


7 


209,0M2 


Do. 


8 


68.581 


Do. 


S 


62,142 


Do. 


10 


209.288 


Above. 


7 


4,206 


Below. 


27 


137,821 


Above. 


17 


127,i»75 


Do. 


24 


796,611 


Do. 


21 


748.68S 


Do. 


11 


680.561 


Do. 


8 


85,«» 


Below. 


10 


278;9G0 


Above. 


8 


£94 


Below. 


8 


419 


Do. 


4 


625 


Do. 


8 


290 


Do. 


12 


289.586 


Above. 



•Btoe antldpated. 
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TaJ)l€ shmving depths for each month from 1902 to 1901, etc. — Continued. 



Month. 



, Stage. 



January 

February-.- 

March 

AprlL 

May 

June. 

July 

Aucrost 

September.. 

October 

Noyember.. 
Deoember... 



1906.' 






January 

February 

March 

April 

May— 

June 

July. 

August 

September 

October 

November 

December __. 



1906.' 



FetU 
14 
8 
29 
19 
10 
11 
MO 
9 
7 

12 
13 
21 



17 



Tonnajge. 



Above or 
below. 



202.989 Above. 



January... 
February. 

Biarch 

April 

July 



1907. • 



13 
17 

S 
12 

5 
10 

6 I 

7 I 
12 
16 I 



127,575 
752,12:J 
491,237 
45S,O01 
067. ISO 
407.719 
141,878 
98,007 

soi.jni 

lgl,i:<0 
660.9W 



284,623 

l.%0 

14'»,:i25 

418,7?9 

16, iJ7 

372,000 

2,150 

322,37S 

SIO 

84,494 

551.157 

596,464 



117.918 
9,889 
667,052 
402,414 
405,403 



Below. 
Above. 

Do. 

Do. 

Do. 

Do. 

Do. 
Below. 
Above. 

Do. 

Do. 



Do. 
Below. 
Above. 

Do. 
Below. 
.Vbove. 
Below. 
.cVbove. 
BakMV. 

Do. 
Above. 

Do. 



Do. 
Do. 
Do. 
Do. 
Do. 



• 1906-1907. average tons monthly, .997,174 above. 
»Not anticipated. 



1905-1907. average tons monthly. 56,968 below. 



STATEMENT OF THE JAMES REES AND SONS COMPANY. 

Gentlemen : In accordance with the public notice received by our firm of 
July 1, 1907, signed by H. C. Newcomer, Major, CJorps of Engineers, we desire 
to submit our views as manufacturers of marine craft for Inland waters, also 
as owners of such craft, the Importance of having the*Ohlo River improved by 
canalization so as to give a navigable stage of 9 feet of water throughout the 
year. It would simply be impossible to estimate the great benefits derived and 
encouragement it would give to the further development of industrial enter- 
prises throughout the extent of this great valley, and the use of the waterway, 
and by its terminals and relations to the different lines of transportation,. in all 
directions, would be combining advantages unequaled in this country or, we 
might say, the world. 

It has been estimated that the annual freight movement on the Ohio RIt^* 
is 12,000,000 tons, and with its eleven navigable tributaries 25,000,000 tons, and 
this with the river almost unimproved from what nature gave it, besides having 
artificial obstructions put across the main channel of the river, which has 
greatly curtailed the channel and impeded the safety of its navigation; also, 
owing to the cutting down of the timber along its banks and the watersheds 
which feed it, the rise and fall was much greater and the limit of its days of 
safe navigation lessened very materially, so that to utilize this great water- 
way in accordance with its needs at the present time it has become almost 
imperative upon the Government for its protection and in the interest of the 
IKiople of the United States that it should be Improved so as to give continuous 
navigation throughout the year, as it is not only the people of the States bor- 
dering on this waterway, but the people of the whole country, who will be 
benefited by the opening of the Ohio Hiver as an avenue of commerce thiough- 
out the year. 

It has been said that navigation on the river has deteriorated. Some changes 
may have occurred, but to no great extent. It was in 1811 that the first steam- 
boat, the A'eto Orleans, was built and plied upon its waters, the tonnage of 
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which was 40 tons, and every year it steadily increased, and in the year 1875 
the steamboat Paragon delivered 1,450 tons of freight In forty-six honrs from 
Cincinnati, on a 6-foot 4-inch stage of water in the river. 

In 1864 the first stem-wheel towboat was built to tow coal to the lower ports. 
The capacity at that time was 25,000 to 30,000 bushels of coal for a boat, 
while at the present time It is about |pn times that amount, and we frequently 
read in the papers of the great towboat, the Sprague, passing some of the lower 
ports on the Ohio River with over 750,000 bushels containing over 50,000 tons. 

It may be true that some character of freight has grown less, and some 
deterioration in this kind of river transportation; but It has been because of 
the change in the location of the manufacturers along the different railroads 
that aflforded switching facilities, and thus avoided the exi)ense of hauling to 
the river, and now that those facilities are being curtailed and locations of that 
character getting scarce, and the great congestion that has occurred in the 
great freight-producing centers have again caused the people to look to the 
importance of having all the great natural waterways improved, that they 
may reap the benefit of this cheap and quick method of transportation ; besides, 
by so doing It is the great regulator of freight rates to all parts of the country. 

No one can foresee or foretell the future of the great advantage this Improve- 
ment would make. We know that a continuous business could be maintained ; 
that regular transportation arrangements would be made. New cities and new 
terminals along its banks would rise, and through these terminals connections 
made by new and the different railways to all parts of the country. New 
transportation lines put upon its waters of all kinds and descriptions not only 
reducing the freight rates to the different sections, but would afford great relief 
to the present railways that are now congested, owing to the lack of facilities 
to handle the accumulation of freight on the different branches and switches. 
New manufactures will line Its banks from Its headwaters to the mouth, which 
will require this waterway to move part of what It consumes and produces. In 
conjunction with this it may not be amiss to give you the difference In time of 
transportation that has occurred from McKeesport to Pittsburg within the last 
year, a distance of 12 miles, as it has been said that the transportation by water 
is much slower than by railroads, and on that account it is preferable to the 
shipper, which Is a great error. It is very rare that a shipment by rail will 
reach city of Pittsburg from McKeesport under six days, and last year we had 
one shipment that took fifteen days from the day It was shipped until we re- 
ceived It, although we endeavored to trace same. 

By steamboat a shipment was made at 9 o'clock, and In less than one and one- 
half hours it was on the wharf for delivery. A shipment made by water from 
Pittsburg to Cincinnati will reach the consignee in fifty-four hours from the 
time of the departure of the boat, and the consignee can always tell within a 
lew honrs when he will have his goods, and at the rate of freight fully one-third 
less than by railroads. 

Therefore, taking the situation as It Is, with the handicap put on navigation, 
we believe It is, and has maintained Its own with the Improved railroads in 
transportation of freight not only quickly, but cheaply, for the past fifty years. 

We also believe history will repeat itself; and who can say that the Govern- 
ment may not at some future time be in great need of this great waterway 
for the building of light-draft war vessels, submarine tori)edo boats, and tor- 
|)edo-boat destroyers, as during the late civil war, and within the limits of 
this city monitors were built and sent by way of the Ohio and Mississippi 
rivers to the Gulf. 

On the banks of the Ohio River and Its tributaries In the State of Pennsyl- 
vania alone there exists structural manufacturers that have greater facilities 
for building and constructing these light vessels than the combined shipbuilding 
Interest of the Atlantic coast and in case of emergency could be used for this 
purpose, and by the improvement of the river and the connection with the 
Great I^kes by the canals now contemplatetl or under construction It would 
afford to the Government the means of transporting these vessels to the lakes 
or to the Gulf and seacoast at will, thus affording another great protecting arm 
for its defense in time of need, far away from the danger of the guns from the 
fleet of the enemy and almost at the doors of the manufacturers which pro- 
duce the materials to build these vesw^Is: cost of plants ccmiplete estimated 
at $30,000,000. 

At the same time we deem it of great imi)ortance for the protection of this 
great waterway when lmprov€»d that through the Government the different 
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States, counties, cities, and l)oi*oiighs should be compelled to protect the ap- 
proaches, 80 that facilities may be afforded the people to reach the river, as 
we find the railroads, by having right of way and the use of eminent domain, 
along the natural waterways are destroying these approaches and it will be- 
come impossible to reach the river without trespassing on the vested rights 
of these corporations, which will be a great detriment to the free use of this 
great highway, and that some protection should be given to the banks betwe^ 
the high and low water mark that will be permanent and a benefit to the pub- 
lic in the future. 

We believe it only needs the canalization of this river to demonstrate the 
mighty industrial and financial benefits that must inevitably follow, as the 
great Industrial enterprises that have been constructed and in course of con- 
struction for the past three years give a faint idea of what Is forthcoming in 
the future when the river is placed in condition to be utilized throughout the 
year. 

The Jones & Laughlin Steel Company, who transport the coal from their 
mines 60 miles up the Monongahela River, passing through three locks at a cost 
of 4 cents per ton, are now, owing to the present improvement made by the 
Gtovemmoit, erecting a very large addition to their already very large plaiit on 
the banks of the Ohio River, 18 miles below the city of Pittsburg, to be In op- 
eration by March, 1908. The consumption of fuel for this new addition is 
estimated at 1,600 tons per day, and it is contemplated that 2,000 tone per day 
of the production of this plant will be transported by the improved river, to 
their plants located In this city. They also have under contract towboats and 
barges to move the product of their mines and furnaces for this new plant, 
which will require a stage of water of over 8 feet to allow free and uninterrupted 
passage to and from their mills and mines. 

It has been universally conceded by marine architects and navigators In this 
country and in the old world that our system of navigation and the immense 
tonnage we are able to handle with our powerful towboats on our western 
rivers, Is unexcelled in any part of the world, and after an investigation by 
many prominent engineers and navigators it has been recommended for India, 
Asia, Africa, and South American waters, and within the past year Mr. John 
Ward, managing owner of Denny & Sons, of Dumbarton, Scotland, one of the 
very largest shipbuilding plants In that country, was called upon to build one 
of our Western river stem-wheel steamboats for India, having received the 
report the engineers made of their visit here, investigating the method of 
transportation on our rivers. He thought it was impossible for river craft to 
do what it was claimed, and that it was impossible to transport freight by water 
as cheaply as given him, and that it was simply impossible to navigate on our 
rivers safely and cheaply if there were artificial obstructions in the river, as 
reported. 

He came to America on his vacation to spend a week or perhaps ten days, 
and one day was to be a visit to Pittsburg. We were notified of his coming, 
and we arranged to show him all that was possible In Pittsburg in one day in 
regard to boats and navigation, and when he came he visited our boats, traveled 
on our towboats, and was up the river and down the river. In fact, his visit 
was over seven days In Pittsburg, and when he left he remarked : " When I 
came I thought it incredible, but I saw for myself and am convinced It Is mar- 
velous. I can not carry it all with me, and I will come again. Your boats and 
methods of navigation are far ahead of anything I could conceive, and when the 
river is Improved, as your Government is now doing, what a great and pros- 
perous country it will be along its banks." 

The Government through its very able Corps of Engineers has demonstrated 
by the building of Davis Island dam and those now almost completed between 
Pittsburg and the mouth of the Beaver what can be done to give unlntei^ 
rupted navigation, and manufacturers are seeing what great advantage It Is 
and will be if improved as it is contemplated it will be. 

The different packet lines which are now unable to have their boats reach the 
city will be able in the best and most prosperous season of the year to complete 
their trips and afford to the tourists and people who desire to seek a few days 
vacation for health and pleasure at very little expense above what they are 
now paying for board a ride on the Ohio River, the scenery of which is unex- 
celled by the Rhine or Danube. 

We therefore request in the name of the people of this great country that 
you will report to Congress the importance of having the Ohio River Improved 
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BO as to give an uninterrupted stage of water of 9 feet from Pittsburg to Cairo, 
at its mouth at as early a date as possible to complete same, by the people, for 
the benefit of all people. 
Respectfully submitted for your consideration. 

James Rees and Sons Company, 
T. M. Rees, General Manager. 

The BoABD OF Enoineebs fob Rivebs and Habbobs. 



,\" 



supplemental statement of the JAMES BEES AND SONS COMPANY. ^ 0^ S 

Gentlemen : Having submitted a paper at the public hearing held in Pitts- 
burg, Monday, August 12, 1907, we desire to submit additional matter on the 
subject, as we deem it important that some few facts omitted in the previous 
paper be now submitted on " navigation," its perils and expense in holding 
vessels for use in the river, which is a heavy tax on the navigation interest 
and the consumer in the end. 

The present method in holding coal in the harbor until the water rises suffl- 
cient to transport same to the lower markets requires at least an investment of 
fully 50 per cent in barges or floating craft more than would be required if there 
was uninterrupted navigation by low water. These crafts are loaded and held 
in the various landings, which usually averages, almost every year, from four 
to six months, and we have known barges to he in landings over seven months. 
One great item of expense in connection with this is the lines required to hold 
same, which has been estimated as thirty coils of 2-inch diameter manila line 
for every 100 barges, held every six months, as the water is impregnated with 
acid and minerals, which makes the lines utterly worthless in six months for 
holding barges, and it is an expense to try and save sjime, when a little rain 
falls, by taking them in and then putting out again. 

t The cost of holding barges and boats in the landing and pumping same is 
115 for barges holding 15,000 bushels of coal and $25 per month for boats hold- 
ing 25,000 bushels of coal, and when there is any great amount of pumping 
required by a boat leaking ba^ly there is a charge for extra pumping. It can 
be safely said that it will average over half a cent per bushel held every year, 
during low water, and the amount held every year will average fully 10,000,000 
bushels. 

\ The transportation of coal at present Is very dangerous, as rises In the river 
pre very spasmodic, and when sufficient water comes to allow the coal to go 
out, the harbor being full of towboats in all the various landings, and hitched 
to their tows, they start out, and by the time they are well under way they 
will be found so close to each other that it is simply impossible to avoid colli- 
sions, and much loss of property occurs. Besides, an accident befalling one 
of the boats in the lead precipitates other accidents to boats following so close, 
as it Is Impossible to avoid the danger in front, and quite frequently a loss 
from $10,000 to $15,000 occurs, and this loss of property does not always occur 
without entailing a loss of life or mainvng for life one or more of the crew 
on the boats and barges. 

We have known of several rises in the river, when the harbors were congested 
by numerous boats and barges, of boats breaking loose above and sweeping 
down on those below and entailing a loss of over $150,000 In less than one day. 

This dangerous congestion of the harbor would cease entirely with the canal- 
l2sation of the river, giving an uninterrupted navigation of 9 feet, and would 
reduce the existing danger very materially to all floating craft, as there would 
be no necessity of barges being held In the landings and crowding up the har- 
bor so that it is almost impossible to pass. The coal would be transported 
regularly, making at least four and five trips to one that they now make, and 
it would also avoid the necessity of going out on high water with excessive 
tows, and would thus avoid the dangerous cross currents in passing through 
spans of the very many bridges now obstructing the free and easy navigation 
of the Ohio River. 

The cost of towboats to transiwrt barges to the lower markets could be re- 
duced in cost fully 25 to 40 per cent, and the reduction in the running expense 
would be fully 20 per cent. Also the consumption of fuel used on these boats 
would be reiluced from 25 to 40 per cent, as it has been found that in tbm 



186 OHIO BIVER. 

ordinary stage of water, of 10 to 12 feet, that the towboats of 18 and 20 
inches diameter of cylinder are quite capable of handling all the barges 
that should be put on a boat to navigate between Pittsburg, Cincinnati, and 
Louisville and are more successful than those of 22 and 24 Inches diameter of 
cylinder, as it is only when the river is at its highest stage and increased cur- 
rent and they are compelled to rush the taking out of coal to reach the mar- 
kets and taking the additional risk that the larger boats have any advantage 
due to their increased power. 

There can be no question whatever as to the coal towing trade. If the river 
was improved, that it would not only be a great saving of capital and labor 
and general expense, but would very materially reduce the cost of fuel to 
the consumer, and would also greatli^ reduce the danger of loss of life and 
property. 

The same may Justly be said In regard to the freight and passenger trade. 
Every landing, city, mill, and manufacturer established along the banks of 
the river and terminals could rely on receiving freight regularly and almost 
at a stated hour when the boats would land. The traveling public could there- 
fbre be accommodated with ease and comfort, so they could secure rest and 
recreation at will at any season of the year, as the expense of the boats would 
6e less in proiwrtlon to the increased rwelpts. Capital conld be Insured a 
profit on the Investment. The danger of rubbing and breakhig of the frame, 
timbers, and the bottom of the vessels would be lessened, so that Instead of an 
annual tax of 10 to 15 per cent, as now exists regularly, on the cost of the 
vessel It would be rednocMl to 2 or :^ per cent. The cost of the annual expense in 
salary paid to the crew and officials of the various companies would be fully 
6 to 10 per cent savetl to the vessel owners on their Investment at the present 
time, which is a constant and annual loss to every company now in the trans- 
portation business on the Ohio River, owing to the lack of water to give un- 
interrupted navigation for more than six months in the year. 

As we have previously statoil, J?ine, July, and August to the freight and 
passtMijjer trade are worth more than all the balance of the year, as these 
months are their harvest, and to suspend for a few months during the best 
season of the year is a hardship and tax on vessel owners that they have been 
hoping to be relieved of for over twenty-five years, as the establishment of 
Davis Island Dam raised their hopes that the Government — who had so long 
negIect<Hl the iulaiul waterways— would now speedily improve it, so It cc>uld be 
utilized to its full extent. 

Thi» suspension of navijrjition. diverting tli^ trade to other means of tr;ins- 
l)ortation, means considerably more than the time navigation is susi)ended, as it 
takes days and months to have those that would like to patronize and prefer 
the water transportation to again give part of the trade to the river. Some 
of the shippers have been severely punished by the railroads for 9<i doing, as 
they have many ways of Inflicting punishment, such as classifying, withholding 
cars, delivering, etc., that makes it unpleasant for them, all of which would 
not occur if navigation would not be suspended. 

It can be truly said that the life and soul of the navigation interests of the 
Ohio Valley are now depending on the canalization of tlie Ohio River to give 9 
feet of water from its headwaters to its mouth, as it is impossible to retain 
capital In a line of business that remains idle so long and preventing a Just 
and proper return simply because they are not able to use the natural waterway 
owing to lack of sufficient water. 

We referred In our previous paper to the use that could be made when the 
river Is Improved — ^In case the necessity might arise — to the building of light 
war vessels, and we will submit you herewith the draft of some of these vessels. 

The draft of torpedo boats like the Talbot and Chiin when complete, ready 
for service, is 5 to 6 feet. 

The maximum draft of torpedo-boat destroyers is 7 feet 8 inches. 

The draft of the second-class battle ship Indiana was 9 feet inches, without 
machinery or guns, when launched. 

The draft of light-draft cruisers, like the Nashville, when laimched was 7 
feet C inches forward and 9 feet 6 inches aft. 

Therefore, when the river Ms Improved at no time would it be impossible to 
not float any of the vessels above named to the mouth of the river, where grms 
and machinery could be installed. 

Hoping we have not intruded too much upon your valuable time, and If there 
Is any further information desired on any subject pertaining to navigation, cost 
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of vessels, etc., on the Ohio River, we will be pleased to give you all within 

onr power. 

Yours, respectfully, 

James Reeb and Sons Oompant, 
T. M. Rebs, General Manager. 

The Boasd of United States Enoineebs foe Rivebs and Habbobs. 



statement of B. F. JONES. 

Gentlemen of the Boabd: I did not expect to be called on, and therefore 
have no prepared speech. 

The necessity of additional transportation facilities to the manufacturer is 
becoming more apparent each day. The railroads of this country did not real- 
ize the vast growth of the manufacturing interests at first, and when they did 
realize it the increase in production had gone so far beyond their carrying 
capacity that with their very best efforts Utey have been barely able to keep 
ahead. Every plant in this district and other parts of the country is increasing 
its production daily, and some method must be discovered to take care of this 
added production. I am informed that where canals have been built in com- 
petition with railroads the increased transportation facilities instead of reduc- 
ing the revenue of the railroads have increased it. Canal transportation is not 
intended for the finer grades of material, but is confined to the material of large 
bulk and comparatively low value. This kind of material can be taken care of 
much better by canal transportation than it can by railroad. 

One other point we of Pittsburg district and the Ohio Valley must take into 
consideration — that to-day great plants are being built at the lake shore, where 
ore can be delivered directly from the boats to the furnaces, materially reducing 
the cost. To hold the supremacy, of which we are so proud, this district must 
have some way of getting their raw materials, if not as cheap, at least more 
nearly so than the rates are to-day paying, and the 9-foot stage is a step in that 
Mirection. 



statement concebninp the wealth and prosperity of the wheeling 

district. 

[Famlabed by the Wheeling (W. Va.) Board of Trade.] 

The Wheeling district is one of the most prosperous and progressive com- 
munities in the Ohio Valley, and its interests will be most materially aided by 
the improvement of the Ohio Elver. Wheeling merchants and manufacturers 
keenly realize the advantages to be gained in the way of lower rates and 
improved transportation facilities by waterivays navigable all the year round 
and have actively and energetically 8upi)orted the propaganda of the Ohio 
Valley Improvement Association. They have given freely of their time and 
money to aid this cause and to impress upon the Government the importance of 
iiQproving this great natural highway so that it could be used every month in 
the year. The representatives of our people in Congress have ably reflected 
our sentiments on this question, and it is our earnest hope that tlie work which 
has been so well begun may be pushed to completion. 

A few facts regarding the wealth and prosperity of our community and the 
claims it makes for consideration in the proper solution of this question may 
be set down here for the information of your honorable body. 

The Wheeling district embraces the city of Wheeling, of nearly 50,000 people, 
and the tributary suburbs within a radius of 20 miles in West Virginia and 
Ohio. The suburbs include Wellsburg, Benwood, McAiechen, and Moundsville 
in West Virginia; and Mingo, Brilliant, Martin's Ferry, Bridgeport, Bellaire, 
Barton, and St. Clairsville and other towns in Ohio. These are all connected 
with Wheeling by trolley, and the whole system will aggregate about 130 miles. 

Bulletin No. 44, Census of Manufactures for Virginia and West Virginia, 
issued last year, give some idea in figures of the prosi>erous condition and 
steady growth of our industries. The statistics given in this document cover 
the first half of this decade and show that between 19(X) and 1905 the number 
of Wheeling's establishments increased from 178 to 196, or 10 per' cent; capital 
invested, from $12,274,707 to $18,227,622, or 48.5 per cent; wages paid, from 
$2,678,530 to $3,842,659, or 43.3 per cent: cost of materials used, from $8,406,901 
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to $1S,806,723, or 64^ per cent; value of products, from 115,074345 to 
$28,297,475, or 54.6 per cent This record of growth and achievement is for 
Wheeling alone ; the figures for the whole district would more than double them. 

Our interests are diversified and our manufacturers turn out a great variety 
of products, but the iron and steeel, coal, glass, tobacco, and pottery industries 
are well in the lead. 

In the iron Industry alone about 17,000 men find employmmt in Wheeling and 
its suburbs. The concerns include such large and prosperous indep^ideDt 
plants as the LaBelle Iron Works, the Wheeling Steel and Iron Works, and 
the Whitaker-Glessner (}ompany, while the United States Steel Corporation bas 
large concerns at Mingo, Martin's Ferry, Bellaire, and Benwood. It has been 
estimated by a careful canvass that the iron and steel mills of the district hare 
a daily capacity worth at least $275,000, with a daily pay roll reaching almost 
$100,000. 

The mining industry, which has been so signally aided by waterways, 
flourishes in the Wheeling district Within a radius of 20 miles of Wheeling, 
on both sides of the river, there are a score or more of mines which emploj 
over 13,000 men. Much of this coal is used in our local industries and a great 
deal shipped to lake ports and other points. There are still many acres of 
coal lands in this section untouched, which would be vastly benefited by open 
navigation all the year round. 

The Wheeling district has a dozen large glass plants, turning out products 
that go to all parts of the country. Two of these are among the largest in the 
United States. Nearly 4,000 persons find employment in these plants. 

The tobacco industry has always been a large one in Wheelhig, which Justly 
lays claim to the honor of being the home of the stogie. Three of the largest 
concerns in Wheeling give employment to nearly 1,300 people, while several 
hundred find employment in smaller factories. 

The pottery industry has grown to be an important one, and Wheeling wares 
find ready sale In all domestic markets and at some foreign points. In the four 
large plants in the Wheeling district about 1,200 people are employed and the 
business is growing in extent and importance. 

Aside from these Wheeling industries the Wheeling district boasts many 
others. For Instance, we make the sacks for Pillsbury's flour. We make tools 
for the Panama Canal. We make casing for the ISast River tunnel. We have 
one of the few tin can companies outside of the tin can trust We have 
bridge works which sell their products as far apart as Alabama and Maine. 
We make metal ceilings that go everywhere. We turn out leather and calico, 
that are staples in these markets and have been for fifty years. We have 
packing houses, preserving plants, stamping works, breweries, and a host of 
other industries which do a thriving business and which attest the advantages 
that manufacturers may find here. According to expert estimates our annual 
tonnage in and out runs to 5,300,000 tons, or over 252,000 cars. 

Our commercial importance is reflected by fourteen solid banks with an aggre- 
gate capital of $2,387,000 and deposits of $22,000,000 in round numbers. The 
total volume of banking business has doubled in the past six years. Onr 
clearings have steadily Increased and last year reached the total of $53,000,000. 
an increase of 30 per cent over 1905. The average daily clearings increased 
from $108,351 in 1901 to $170,052 in 1906. 

Wheeling is the commercial center of the State, and its wholesale trade wili 
aggregate $25,000,000 annually and its retail will run about one-half that sum. 

That all of our manufacturing and commercial Interests would be benefited 
by river improvement can not be doubted. It would mean lower freight rates, 
Quicker service, and consequently increase trade and traffic. In the cheap 
transportation of manufactured articles and the expeditious assembling of raw 
materials it would prove a tremendous advantage to our merchants and mann- 
fftcturers, and the beneficent effects would be felt by everyone in the commu- 
nity. The volume of business on waterway and on railroads as well would be 
increased many fold by the additional impetus given to our trade by river 
Improvement. 

It has been set forth in this paper how much Wheeling has done in five years. 
With the Ohio River navigable all the year the figures given would in a short 
time look small and our present boasting seem vain. 

R. B. Natlob, 
Secretary Wheeling Board of Trade, 

The Board of Engineers for Rivers and Harbors. 
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